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VARIATIONS  IN  THE  SULPHUR  CONTENT  OP  SOME 


WESTERN  CANADA  PRAIRIE  PROVINCE  SOILS. 


A.  M,  DEAN. 


INTRODUCTION. * 


Sulphur  is  one  of  the  essential  elements  of  plant 
food.  It  is  a  component  of  soils  and  as  such  is  important 
in  soil  and  plant  economy.  It  is  necessary  for  the 
production  of  certain  plant  proteins  containing  cystine 
and  methionine,  and  as  these  proteins  are  essential  to 
plant  life  it  probably  assists  in  the  production  of  other 
compounds  which  do  not  themselves  contain  sulphur* 

Profitable  crop  production  is  not  possible  in  the  absence 
of  an  adequate  supply  of  available  sulphur. 

Early  workers  used  the  ash  analysis  method  of  deter¬ 
mining  sulphur  in  plants,  and  results  showed  that  such  a 
small  amount  was  present  that  the  needs  of  the  plant  were 
thought  to  be  amply  taken  care  of  b j  the  supply  in  the 
soil  • 

Subsequent  analyses  by  improved  methods  showed 
that  plants  required  much  more  sulphur  than  had  formerly 
been  thought  necessary.  Cereals  were  found  to  remove 
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about  two  thirds  as  much  sulphur  trioxide  as  phosphorus 

pentoxide,  the  grasses  of  mixed  and  legume  hays  as  much 

sulphur  tri oxide  as  phosphorus  pentoxide,  while  alfalfa 

and  other  legumes  required  more  sulphur  than  phosphorus® 

Crops  such  as  cabbage  and  turnip  may  remove  two  to  three 

pentoxlde# 

times  as  much  sulphur  trioxide  as  phosphorus/  ^hus,  in 
view  of  the  fact  that  total  sulphur  is  often  less  than 
phosphorus  in  soils,  the  content  of  sulphur  in  the  soil 
might  not  be  sufficient  to  meet  the  requirements  of  the 

plants# 

The  object  of  the  work  reported  in  this  thesis  was 
to  determine  the  sulphur  content  of  some  of  the  prairie 
province  soils  of  western  Canada.  In  addition,  this 
work  was  designed  to  determine  the  effect  of  cultivation 
upon  the  sulphur  content  of  some  of  these  soils# 

The  nitrogen  and  organic  carbon  results,  which  as 
yet  have  not  been  published,  are  included  in  this  thesis# 
With  the  exception  of  this  group  of  Peace  River  area 
samples,  the  work  in  regard  to  these  two  elements  has 
been  published  in  former  papers. 
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REVIEW  OF  LITERATURE, 


The  small  amount  of  sulphur  found  in  plant  ash  by 
Wolff  (3)  did  not  indicate  that  it  was  likely  to  become  a 
critical  or  limiting  element  in  crop  production.  However, 
improved  methods  of  analysis  employed  by  Hart  and  Peterson 
(11),  Shedd  (27)  and  Ames  and  Bolts  (3)  showed  that  the 
sulphur  content  of  plants  Is  much  higher  than  had  formerly 
been  believed  to  be  the  case, 

Shedd  (27)  and  Reimer  and  Tartar  (23)  found  that 
sulphur  treatment  of  the  soil  increased  the  sulphate  content 
of  plants  as  well  as  the  total  sulphur  content.  Hart  and 
Peterson  (11)  found  that  with  some  plants  such  as  alfalfa 
the  sulphur  requirement  was  greater  than  the  phosphorus 
requirement , 

As  a  resiilt  of  their  investigations,  interest  was 
directed  into  the  question  of  the  sulphur  content  of  soils, 
Greaves  and  Gardner  (8)  reported  that  in  the  Cache 
Valley  soils  of  Utah  the  sulphur  content  was  1  ess  than 
the  average  for  the  eastern  section  of  the  United  States* 
Swanson  and  Miller  (28)  working  In  Kansas  found  that 
sulphur  would  become  a  limiting  element  sooner  than  phos¬ 
phorus,  Brown  and  Kellogg  (4)  reported  that  the  sulphur 
content  of  some  Iowa  soils  was  small,  much  less  than  the 
average  phosphorus  content. 

Powers  (21)  states  that  the  basaltic  soils  of  the 
Pacific  Northwest  are  rather  low  in  sulphur.  He  found  that 
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peat  and  muck  soils  which  were  well  supplied  with  organic 
matter  contained  a  large  amount  of  sulphur. 

Woodward  (31)  working  with  s  oils  from  Indiana, 
Kentucky,  Michigan,  Ohio  and  Wisconsin,  reported  that  most 
samples  contained  less  sulphur  than  phosphorus.  He  also 
found  high  sulphur  analyses  associated  generally  with 
higher  organic  matter  content.  He  concludes  that  all 
upland  and  most  alluvial  soils  are  low  in  sulphur o 

Eaton  (6)  found  some  soils  of  Alabama,  Maryland  and 
Oklahoma  to  be  low  in  sulphur.  Generally  he  found  that 
the  soils  of  the  Central  States  are  higher  in  sulphur 
content  than  those  of  the  Pacific,  Atlantic  and  Gulf 
Coast  States.  He  reports  higher  sulphur  results  associated 
with  larger  amounts  of  organic  matter* 

Peters  (20)  found  that  the  gray  wooded  soils  of 
Alberta  are  low  in  sulphur  content.  He  attributes  this 
to  the  lack  of  organic  matter  and  the  greater  leaching 
that  has  taken  place  in  these  soils.  He  recorded  higher 
sulphur  values  in  surface  soils  where  clovers  have  been 
grown.  This  is  probably  due  to  the  legumes  removing 
sulphates  from  the  lower  horizons  and  utilizing  them  for 
growth.  Higher  sulphur  results  were  found  especially 
where  the  legumes  were  plowed  down* 

Experiments  were  carried  out  by  the  National 
Research  Council  (17)  on  the  sulphur  content  of  some 
Alberta  peats.  Over  3%  sulphur  was  found  in  peat  soil  near 
Edmonton  and  over  1 %  in  Duffield  peat. 
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Sulphur,  unlike  phosphorus,  may  be  added  in  rain¬ 
fall.  Alway  (2)  considers  the  most  reliable  information 
as  to  the  sulphur  content  of  rainfall  to  be  that  reported 
by  Kossowitsch,  which  appeared  in  1915  in  the  Russian 
Journal  of  Experimental  Agronomy,  Kossowitsch  collected 
rainfall  at  locations  in  European  Russia  during  1909  to 
1911,  One  staticn  was  at  the  Agricultural  Experimental 
Institute  in  St,  Petersburg,  and  another  at  the  nearby 
Forestry  Experimental  Station,  At  both  locations  the 
average  yearly  sulphur  content  of  rainfall  was  shown  to 
be  28  lbs,  per  acre.  Six  miles  south  of  St.  Petersburg  the 
content  was  6.1  lbs,  per  acre,  while  45  miles  away  the 
content  of  sulphur  in  the  rainfall  was  3,8  lbs,  per 
acre. 

Generally  the  greater  the  sulphur  dioxide  content 
of  the  air  the  greater  will  be  the  concentration  of  sulphur 
in  the  rainfall* 

Greaves  and  Gardner  (8)  report  an  average  annual 
precipitation  of  9*5  lbs.  of  sulphur  per  acre  in  ten 
localities  of  Utah  from  1924  to  1927.  According  to 
Wilson  (29),  Miller  at  Rothamsted  obtained  17,41  lbs.  of 
sulphate  per  acre  from  rainfall.  Gray  (10)  at  Lincoln, 

New  Zealand,  found  14,94  lbs.  per  acre,  while  Sestini  in 
Sicily  found  20.89  lbs.  per  acre.  Olson  and  St.  John  (19) 
report  about  5.57  lbs.  of  sulphur  in  rainfall  per  acre 
at  Pullman  in  Washington,  and  Erdman  (7)  at  Ames  records 
14,89  lbs.  per  acre  for  the  year  1921# 
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Johnson  (12)  working  In  Kentucky  tested  six  locations  near 
cities,  in  cities,  near  towns,  etc.,  and.  the  average 
sulphur  content  of  rainfall  was  found  to  be  about  30  lbs. 
per  acre  per  year* 

Generally  there  is  much  more  sulphur  in  rainfall 
in  industrial  as  compared  to  agricultural  areas.  There 
is  a  great  Inequality  of  sulphur  content  of  rainfall 
depending  on  the  location  of  the  collecting  station  with 
relation  to  cities  and  industries.  Sulphur  content  of 
rainfall  is  greater  in  winter  than  in  summer,  due  to  the 
increase  of  smoke  in  the  burning  of  fuel  for  heat. 

A  certain  amount  of  sulphur  Is  added  to  the  soil 
from  streams  used  for  irrigation.  Powers  (21)  in  Oregon 
found  at  the  Harney  Beach  Experimental  Station  that 
Irrigation  water  carried  2*01  lbs.  of  sulphur  as  sulphate 
per  acre  foot.  At  the  Umatilla  Branch  Experimental  Station 
In  Oregon,  irrigation  water  carried  2.29  pounds  of  sulphur 
per  acre  foot.  Greaves  and  Gardner  (8)  record  an  average 
of  7  lbs*  per  acre  of  sulphur  added  to  the  soil  from 
Irrigation  water  in  the  Cache  Valley  soils  of  Utah* 

Low  (15)  In  Alberta  states  that  sulphates  rank 
next  to  carbonates  among  the  solid  contents  of  river 
waters.  Their  original  source  was  the  oxidation  and 
partial  solution  of  Iron  pyrites.  The  sulphur  dioxide 
produced  in  this  oxidation  Is  changed  to  sulphuric  acid, 
which  attacks  the  rocks  producing  soluble  sulphates* 
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Low  found  that  the  sulphur  carried  to  the  soil  in 
irrigation  water  in  Alberta  was  much  in  excess  of  the 
requirements  of  crop  plants.  He  concluded  that  any 
leaching  of  sulphur  to  a  lower  level  would  be  partially 
overcome  by  the  amount  of  the  element  added  in  irrigation 
water.  Analysis  of  irrigation  waters  at  Lake  Newell, 

Brooks,  Picture  Butte  and  Lethbridge  gave  4Qf39,  24  and 
11  lbs.  of  sulphur  per  acre  foot  of  water  respectively* 

Wyatt  and  Doughty  (32)  found  that  the  amount  of 
sulphur  was  highest  in  the  upper  layer  of  the  soil  associated 
with  organic  matter.  This  was  especially  true  in  humid 
regions,  while  in  arid  regions  the  reverse  often  occurred. 
They  found  that  the  sulphate  content  of  soils  varies 
inversely  as  the  degree  of  leaching.  Generally  the  zone 
of  sulphate  concentration  was  found  to  be  slightly  deeper 
than  the  lime  layer.  The  zone  of  sulphate  concentration 
was  often  found  3  to  4  feet  below  the  surface  in  plains 
soils,  but  this  did  not  occur  as  frequently  in  the  black 
and  wooded  soils.  In  certain  areas,  especially  of  the 
plains  soils,  two  or  more  zones  of  sulphate  concentra¬ 
tion  were  sometimes  found  to  occur.  These  zones  of 
concentration  of  sulphate  are  influenced  largely  by  the 
texture  and  nature  of  the  soil  material  as  well  as  by  the 
amount  of  rainfall.  They  stated  that  as  the  zone  of 
concentrate. on  of  sulphates  in  Alberta  soils  often  occurred 
within  the  reach  of  crop  roots,  it  could  be  expected 
that  in  such  cases  applications  of  sulphur  or  sulphates 
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would  not  increase  crop  yields* 

The  loss  of  sulphur  from  the  soil  in  drainage  is 
quite  high.  Sulphates  are  more  soluble  than  phosphates 
and  are  subject  to  greater  movement  in  the  soil.  Generally, 
the  sulphate  content  of  soils  varies  inversely  as  the 
extent  of  leaching.  Sulphates  are  lost  quite  readily 
from  the  soil* 

Hall  (9)  estimates  that  the  sulphur  lost  in  leaching 
from  the  soil  is  three  times  that  added  in  rainfall  at 
Rothamsted.  Hart  and  Peterson  (11)  say  that  the  loss  of 
sulphur  due  to  drainage  at  least  equals  and  probably 
exceeds  the  amount  added  by  rainfall  in  the  humid  regions 
of  America.  Workers  at  Rothamsted  estimate  a  sulphur 
loss  of  from  20  to  80  lbs.  per  acre  due  to  drainage* 

Wyatt  and  Doughty  (32)  state  that  the  loss  of  sulphur 
from  soil  due  to  leaching  is  greater  than  the  increase 
due  to  rainfall,  ?he  loss  continues  until  an  approximate 
equilibrium  is  reached  at  which  the  sulphur  content  of  the 
soil  would  be  relatively  low.  Where  precipitation  is 
30  inches  annually,  the  loss  due  to  leaching  of  sulphur 
is  greater  than  where  yearly  precipitation  is  15  inches* 

With  a  precipitation  of  15  inches  per  year,  the  water 
would  roach  a  depth  of  about  3  to  6  feet  and  thus  tn© 
concentration  zones  of  the  soluble  salts  would  be  within 
the  feeding  rang©  of  the  roots  of  many  of  the  plants, 

Lyon  and  Bizzell  (16)  at  Cornell  found  that  the 
loss  of  sulphur  due  to  drainage  is  3  to  6  times  that 
removed  by  crops.  They  estimate  that  the  loss  of  sulphur 
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by  leaching  is  three  times  that  added  by  rainfall.  They 
found  that  additions  of  lime  increased  by  a  small  amount 
the  loss  of  sulphur  in  drainage  water* 

Powers  (21)  records  only  small  amounts  of  sulphur 
in  rainfall  at  Corvallis  in  Oregon,  while  drainage 
accounts  for  a  loss  of  from  20  to  45  lbs,  or  more  per 
acre.  This  indicates  a  net  loss  due  to  leaching. out  of 
sulphur* 

Soluble  salts  of  sulphur  constitute  the  source  of 
available  sulphur  for  plant  growth.  Insoluble  forms  of 
sulphur  and  sulphur  in  organic  matter  are  not  directly 
available  as  plant  food.  Insoluble  complex  inorganic  sulphur 
compounds  are  converted  to  soluble  forms  by  weathering* 
Decomposition  of  organic  sulphur  compounds  liberates 
sulphur  in  a  simple  fom  such  as  hydrogen  sulphide. 

Hydrogen  sulphide  and  other  sulphides  in  solution  are 
slowly  oxidized  to  sulphur.  This  sulphur  as  well  as 
elementary  sulphur  undergoes  further  oxidation  to  sulphuric 
acid.  This  process  is  largely  a  biological  one  carried 
on  by  organisms  known  as  the  sulphur  bacteria* 

Nitrogen  and  organic  carbon  have  been  determined 
for  most  of  the  soils  for  which  the  sulphur  content  is 
recorded  in  this  work.  A  number  of  samples  from  the  Peace 
River  area  had  not  been  previously  analyzed  for  these 
elements  and  the.  results  of  these  subsequent  analyses 
are  Included  in  this  paper* 
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Powers  and  Lewis  (22)  state  that  the  organic  matter 
supply  has  an  important  hearing  on  the  physical  and 
chemical  characteristics  of  the  soil.  Organic  matter 
influences  soil  structure,  affects  aeration,  drainage, 
water  holding  capacity,  checks  erosion  and  causes  more 
rapid  warming  up  of  the  soil  in  the  spring.  Organic 
matter  may  contribute  to  the  supply  of  soil  colloids  and 
base  adsorbing  capacity  or  release  acids  which  react  to 
increase  the  concentration  of  some  inorganic  soil  con¬ 
stituents  in  the  soil  solution.  Increased  organic  residues 
may  increase  the  number  and  activities  of  micro-organisms 
in  the  soil. 

Waksmanfs  analysis  of  organic  matter  according  to 
Russell  (25)  gives  40  to  50  parts  lignin,  30  to  35  parts 
protein,  5  to  8  parts  hemicellulose  and  3  to  5  parts 
cellulose.  Gradual  decomposition  of  these  aibstances  to 
simple  mineral  conpounds  takes  place,  the  process  being 
called  mineralization. 

Organic  matter  has  a  buffer  action  in  soil  and  thus 
assists  in  the  regulation  of  soil  reaction.  It  acts  as 
a  weak  acid  and  is  capable  of  holding  large  quantities  of 
bases  as  part  of  its  composition.  It  also  has  basic 
properties  which  enable  it  to  combine  with  acid  material 
such  as  phosphoric  acid. 

Jordan  (13)  found  that  constant  cropping  with  grain 
in  humid  climates  tends  to  diminish  the  amount  of  organic 
matter  in  the  soil  unless  careful  use  is  made  of  green 
manure  crops  or  barnyard  manure.  Ihe  result  is  a  change 
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in  the  physical  character  of  the  soil  with  reduced  granu¬ 
lation,  lowered  water  holding  capacity  and  lower  soil 
temperatures  under  humid  conditions* 

Caldwell,  Wyatt  and  Newton  (5)  found  that  losses 
of  organic  matter  could  largely  he  attributed  to  bacterial 
action,  although  soil  drifting  could  have  a  decidedly 
deleterious  effect*  They  found  losses  of  organic  matter 
in  the  0  to  6  inch  depth  in  cultivated  brown,  dark 
brown,  black  and  gray  soils  of  western  Canada.  Below 
12  inches  they  did  not  find  a  general  loss  or  gain  of 
organic  matter  due  to  cultivation.  Straight  grain  and 
fallow  systems  of  cultivation  did  not  maintain  the  organic 
matter  of  the  cultivated  prairie/soils  of  western  Canada* 
One  result  of  reduction  of  organic  matter  is  a  loss 
of  nitrogen.  Nitrogen  is  essential  for  plant  growth,  as 
it  is  a  fundamental  element  in  the  building  of  proteins. 
The  amount  of  nitrogen  naturally  present  in  soil  varies 
with  the  organic  matter  content  of  the  soil. 

Hambidge  (10)  states  that  in  some  forms  nitrogen 
is  easily  dissolved  and  readily  leached  out  of  the  surface 
soil.  Crops  also  remove  large  quantities  of  nitrogen. 

Soil  erosion  removes  nitrogen  from  the  soil  along  with 
other  plant  nutrients.  Under  natural  conditions  nitrogen 
does  not  exist  in  the  soil  like  the  minerals  but  must  be 
obtained  from  the  air.  However,  before  plants  can  use  it, 
the  nitrogen  must  be  combined  with  another  element  or 
elements  as  it  is  in  amino  acids  or  proteins  which  are 
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converted  to  ammonia  and  nitrate.  Fixation  is  done  largely 
by  the  nitrogen- fixing  baoteria  of  the  soil.  Nitrogen 
already  built  into  plant  tissue  is  returned  to  the  soil 
from  decayed  plant  and  animal  material  and  can  be  used 
over  again  by  plants. 

♦  According  to  Schreiner  and  Brown  (26)  a  small 
amount  of  nitrogen  is  added  to  the  soil  from  rainfall. 

The  distribution  of  nitrogen  in  soils  is  closely  related 
to  climatic  conditions.  Generally  the  greatest  amount  of 
nitrogen  is  found  in  the  surface  soil  and  decreases  with 
depth. 

Losses  of  nitrogen  occur  due  to  leaching,  removal 
by  crops  and  animals,  soil  erosion,  decay  processes,  and 
under  certain  soil  conditions,  denitrification. 

Schreiner  and  Brown  state  that  the  maintenance  of 
the  nitrogen  content  of  the  soil  is  essential  if  the 
fertility  of  the  soil  is  to  be  maintained.  This  could  be 
accomplished  by  such  steps  as  wider  and  more  effective 
use  of  legumes ,  preservation  and  better  utilization  of 
farm  manures,  prevention  of  soil  erosion,  the  growing  of 
cover  crops  to  absorb  available  nitrogen  to  counteract 
leaching  and  the  proper  use  of  nitrogen  fertilizers. 
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MATERIALS. 


The  samples  of  soil  analysed  were  obtained  in  the 
three  provinces,  Manitoba,  Saskatchewan  and  Alberta. 

The  soils  represent  the  four  major  soil  zones  of  the 
prairie  provinces  -  the  brown,  the  dark  brown,  the  black 
and  the  gray  wooded. 

Between  the  black  and  gray  wooded  soil  zones  is  the 
transition  zone,  composed  of  the  black-gray  and  the  gray- 

black  soils. 

The  brown  soils  occupy  a  region  extending  from  south¬ 
western  Alberta  to  southeastern  Saskatchewan.  The  area  is 
roughly  a  triangle  with  Its  apex  near  the  town  of  Coronation 
in  Alberta.  This  zone  has  an  area  of  about  34  million  acres. 
The  vegetation  is  short  grass  prairie.  These  soils  are 
developed  under  an  average  annual  precipitation  of  from  11  to 
13  inches,  frequent  drought,  high  evaporation  and  frequent  hot 
dry  winds.  They  are  semi- arid  soils. 

The  normal  profile  of  the  brown  soils  has  a  surface  (A) 
horizon  about  5  inches  In  depth  and  brown  in  color.  The  B 
horizon  is  generally  brownish  In  color  and  the  lime  layer 
(BCa)  is  found  at  an  average  of  15  inches  below  the  surface. 
This  horizon  is  closer  to  the  surface  than  in  the  soils  of 
the  other  zones. 

In  the  brown  soils  the  principal  limiting  factor  in 
crop  production  is  moisture.  These  soils  are  relatively  low 
in  nitrogen  and  often  respond  to  phosphorus  fertilizers 
under  irrigation. 
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The  dark  brown  soils  lie  outside  the  brown  soil  zone 
in  a  region  varying  in  width  from  about  40  to  80  miles.  This 
zone  covers  some  30  million  acres  of  soil. 

The  dark  brown  soils  are  characterized  by  an  annual 
precipitation  of  from  13  to  15  inches.  Droughts  are  less 
frequent  than  in  the  brown  soil  zone.  Evaporation  is  fairly 
high  and  hot  dry  winds  are  quite  frequent. 

The  dark  brown  soils  are  chiefly  short  grass  prairies 
with  taller  and  denser  grasses  than  in  the  brown  zone. 

In  the  normal  dark  brown  soil  profile  the  surface  (A) 
horizon  averages  about  7  inches  in  depth  and  is  dark  brown 
in  color.  The  B  horizon  is  brownish  in  color  and  the  lime 
layer  (BCa)  is  found  at  depths  of  20  to  24  inches  below  the 
surface. 

da^k 

In  theAbrown  soil  zone,  as  In  other  zones,  the  B 
horizon  has  received  some  of  the  finer  materials  from  the  A 
horizon  and  is  usually  heavier  and  more  compact  than  the  A 
horizon. 

Hare  again  moisture  Is  the  principal  limiting  factor  in 
crop  production.  These  soils  are  relatively  low  in  nitrogen 
and  organic  matter  but  are  higher  in  these  .constituents  than 
soils  of  the  brown  zone. 

The  black  soil  zone  is  found  east,  north  and  west  of 
the  dark  brown  zone.  It  extends  diagonally  across  Saskatchewan 
from  southern  Manitoba  to  the  Edmonton  district  of  Alberta, 
then  southward  along  the  eastern  base  of  the  Rockies.  The 
black  soils  cover  an  area  of  about  42.5  million  acres. 
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The  average  amual  precipitation  in  the  black  soil  zone 
is  between  17  and  19  inches.  Droughts  are  rare,  evaporation 
is  lower  and  hot  winds  are  less  frequent  than  in  the  brown 
and  dark  brown  soil  zones. 

The  black  soils  are  characterized  by  grassland  which 
has  been  partially  invaded  by  woodlands  and  is  often  referred 
to  as  parkland. 

The  surface  (A)  horizon  of  the  normal  black  zone 
profile  averages  about  6  to  14  inches  in  depth#  The  sur¬ 
face  soil  of  this  horizon  is  black  in  color,  the  remainder 
dark  brown.  The  B  horizon,  which  is  from  brown  to  dark  brown 
in  color,  is  more  compact  than  the  A  horizon.  The  lime  layer 
(BCa)  is  generally  found  at  about  30  to  40  inches  below  the 
surface  of  the  soil* 

The  black  soils  are  generally  the  most  fertile  soils. 
The  surface  foot  of  soil  usually  has  about  3  to  4  times  as 
much  nitrogen  and  organic  matter  as  there  is  in  the  average 
brown  or  gray  wooded  soil. 

Between  the  black  and  the  gray  soils  is  an  area  of 
transitional  soil  which  is  composed  of  the  black-gray  soils 
and  the  gray-black  soils. 

The  transition  soils  have  an  average  annual  precipi¬ 
tation  of  from  12  to  20  inches,  depending  upon  the  location. 
In  these  zones  the  evaporation  is  less  than  in  the  cases  of 
the  brown,  dark  brown  and  black  soils* 

The  vegetation  of  these  soils  is  mainly  woodland  in 
which  the  tree  growth  is  greater,  and  there  are  more  ever¬ 
greens,  than  in  the  black  soil  zone# 
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The  profile  of  the  transition  soils  is  quite 
variable,  ranging  from  nearly  black  to  gray.  The  surface 
horizon  consists  of  a  thin  layer  of  semi-decomposed  litter 
(A0),  which  may  not  be  present  in  burned  over  areas,  under 
which  is  found  a  mineral  horizon  which  usually  can  be 
divided  into  two  parts.  The  upper  (A-j_)  part  may  be  black, 
gray  black  or  dark  brown,  while  the  lower  part  (Ag)  is 
often  somewhat  leached  of  organic  matter  and  considerably 
grayer  than  the  A^.  The  surface  (A)  horizons  generally 
average  about  8  to  12  inches  in  depth.  The  B  horizons  are 
generally  dark  brown  in  color  and  the  lime  layer  is  found 
at  a  depth  of  from  30  to  60  inches. 

Leaching  of  these  soils  has  resulted  in  the  loss  of 
some  of  the  plant  foods  and  these  soils  are  not  as  fertile 

9 

as  those  of  the  black  zone. 

North  and  west  of  the  transition  zone  in  Alberta, 
north  of  this  zone  in  Saskatchewan  and  north  and  east 
in  Manitoba  lies  the  gray  wooded  soil  zsne. 

These  soils  have  developed  under  humid  soil  moisture 
conditions.  The  average  annual  precipitation  in  the  gray 
wooded  soil  zone  is  from  about  12  inches  in  the  northern 
sections  to  about  20  inches  in  the  southern.  The  temperatures 
in  this  zone  are  cooler,  evaporation  is  less  and  the  grow¬ 
ing  seasons  are  shorter  than  in  the  previous  zones. 

The  vegetation  consists  of  mixed  deciduous  and 
evergreen  woodland.  Within  this  soil  zone  peats  and  mus¬ 
kegs  occur  quite  frequently. 

The  surface  horizon  of  the  gray  wooded  soils  is 
composed  of  a  semi-decomposed  leaf  mould  layer,  A0,  that 
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may  not  be  present  If  the  area  has  been  burned  over,  a  thin 
(sometimes  absent)  A-^  horizon  that  may  be  gray  black, 
brown  or  gray  brown,  and  a  severely  leached  and  platy 
Ag  horizon,  the  depth  of  which  will  average  about  6  to  8 
inches, 

'The  B  horizons  are  heavier  textured,  compact,  and 

often  darker  in  color  than  the  A,  The  depth  of  the  lime 

layer  Is  quite  variable,  ranging  from  30  to  50  Inches, 

In 

Due  to  leaching/this  zone,  the  soils  are  less  fertile; 
the  deeper  the  leached  layer  the  less  fertile  the  soil. 
However,  within  the  gray  wooded  soil  zone  patches  of  transi¬ 
tion  soil  are  found. 

The  accompanying  map  shows  the  major  soil  zones 
of  Alberta,  Saskatchewan  and  Manitoba,  with  the  locations 
marked  where  the  samples  were  obtained. 

In  most  cases  the  samples  were  taken  in  the  field 
according  to  profile.  In  some  cases  the  surface  horizon 
was  divided  and  in  others  two  and  part  of  a  third  were 
combined. 

Each  duplicate  sample  was  a  composite  of  at  least 
ten  replicate  samples  taken  at  random  within  the  sampled 
area.  In  nearly  all  cases,  at  each  location  both  cultivated 
and  nearby  virgin  soils  were  sampled.  The  cultivated  soil 
was  usually  from  one  of  the  older  cultivated  fields  in  the 
district.  In  some  cases  fields  in  the  same  area  which  had 
been  cultivated  for  a  relatively  short  period  were  also 
sampled.  These  cultivated  fields  were  ones  which  had  not 
received  fertilizer  or  artificial  treatment  other  than 
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cultivation.  Drifted  soils  were  avoided  but  it  is  probably 
impossible  to  avoid  erosion  or  drifting  completely. 

However,  the  appearance  of  the  profile  and  surrounding  soil 
usually  showed  if  erosion  had  been  appreciable* 

Sod  samples  were  taken  from  woodlands  adjacent  to 
the  cultivated  field  sampled. 

Sampling  was  done  mainly  with  a  spade  and  trowel 
from  replicate  trenches. 

The  soil  classes  were  determined  by  moistening  the 
soil  and  rubbing  in  the  palm  of  the  hand,  and  an  attempt 
was  made  to  distribute  the  samples  according  to  the  principal 


soil  classes 
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METHODS  OP  ANALYSIS. 


Total  Sulphur  Determination. 

The  sodium  peroxide,  magnesium  nitrate  and  sodium 
carbonate  methods  for  the  determination  of  sulphur  were 
compared.  The  sodium  carbonate  method  was  used  throughout 
this  work  because  with  It  the  highest  recovery  of  sulphur 
was  obtained  and  the  method  is  recommended  by  the  Division 
of  Soil  Chemistry  and  Physics  of  the  Bureau  of  Plant 
Industry  of  the  United  States  Department  of  Agriculture# 
Sodium  Carbonate  Method  (14,  24). 

Mix  2  grams  of  ground  soil  sample  (100  mesh)  with 
10  grams  of  sodium  carbonate  (as  free  as  possible  frcam 
sulphate)  and  0.3  to  0.5  grams  of  potassium  nitrate  and 
fuse  in  a  nickel  crucible  in  an  electric  furnace.  Heat 
at  low  temperature  at  first  and  then  strongly  maintaining 
temperature  of  850°C.  for  about  20  minutes.  Remove  the 
crucible  from  the  furnace  with  tongs  and  distribute  the 
melt  In  a  thin  shell  over  the  interior  of  the  crucible 
wall.  Transfer  the  cooled  melt  to  a  250  ml,  beaker, 
add  75  to  100  ml.  of  distilled  water  and  a  few  drops  of 
alcohol  and  digest  on  the  steam  bath  overni ght  until  diges 
tion  is  complete  and  manganate  is  reduced.  Then  filter, 
using  a  Buchner  funnel,  keeping  as  much  as  possible  of 
the  insoluble  matter  In  the  beaker.  Wash  the  residue 
well  with  a  1 %  solution  of  sodium  carbonate  and  finally 


with  hot  water* 
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Pour  the  filtrate  (about  250-3G0  ml.)  carefully 
into  30  ml.  of  concentrated  hydrochloric  acid  in  a  600  ml. 
beaker.  Place  on  the  steam  bath  and  evaporate  to  complete 
dryness  to  dehydrate  the  silica.  Take  up  with  50  ml.  of 
distilled  water  and  5  ml.  of  1-5  hydrochloric  acid. 

Filter  through  a  No.l  11-cm.  Whatman  filter  paper  and 
wash  with  hot  water  until  free  of  acid. 

Collect  the  filtrate  (about  125  ml. )  in  a  250  ml. 
beaker,  heat  to  boiling  and  precipitate  the  sulphate  by 
adding  10  ml.  of  a  10$  solution  of  barium  chloride.  Place 
on  the  steam  bath  for  an  hour  and  then  let  stand  overnight. 
Filter  off  the  precipitate  of  BaSQ4  in  a  previously  prepared 
Gooch  crucible  and  wash  with  hot  water.  Dry  in  an  oven  at 
115  to  120°C  for  one  hour  at  least,  preferably  longer,  cool 
in  a  desiccator  and  weigh.  Report  the  total  sulphur  as  S, 

For  the  most  accurate  results,  run  a  blank  through  all  the 
steps  of  the  procedure. 

Nitrogen  Determination. 

Nitrogen  was  determined  by  the  Kjeldhal-Gunning-Hibbard 
method,  modified  by  the  addition  of  selenium  as  a  catalyst  (18). 

Organic  Carbon  Determination. 

/ 

Organic  carbon  was  determined  by  Schollenberger * s 
chromic  acid  reduction  method  as  modified  by  Allison  (1). 

Organic  matter  was  calculated  by  multiplying  organic  carbon 
by  the  factor  1.724# 
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EXPERIMENTAL  RESULTS. 


Tables  I  and  XIV  present  the  total  sulphur,  nitrogen 
and  organic  carbon  In  per  cent  for  all  samples  analysed 
for  these  elements.  Organic  matter  is  reported  as  per 
cent  and  carbon  to  nitrogen  ratios  are  included  for  those 
samples  analyzed  for  carbon  and  nitrogen.  The  tables 
show  the  number  of  each  sample.  Its  soil  class,  the 
approximate  location  and  the  soil  zone  in  which  it  occurred* 
Virgin  and  cultivated  soils  are  designated  as  such.  In 
the  case  of  cultivated  soils  the  approximate  number  of 
years  of  cultivation  Is  given. 

The  cropping  systems  and  farming  practices  in  the 
case  of  the  cultivated  soils  sampled  were  generally 
similar.  The  major  crops  grown  were  wheat,  oats  and 
barley,  with  fallow  every  third  or  fourth  year. 

The  samples  analyzed  were  chosen  so  as  to  give  a 
fairly  representative  picture  of  the  sulphur  content  of 
the  soils  of  the  various  zones  in  western  Canada.  The 
results  in  relation  to  depth  are  presented  in  these  tables 
as  the  samples  were  collected.  Studies  of  the  losses  or 
gains  of  sulphur  were  made  first  according  to  the  actual 
depth  of  sampling  and  later  according  to  corresponding 
depths  of  virgin  and  cultivated  soils. 
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Table  I.  Total  sulphur  in  some  western  Canadian  prairie 


province  soils* 


Virgin 

Depth 

Sample 

or 

in 

S 

No. 

Location 

Zone#  Class# 

Cult* 

Inches  % 

17 

Hand 

Hills 

Dk.Br . 

L* 

Sod. 

0-8 

.043 

18 

ri 

t! 

it 

C.L. 

it 

8-14 

.031 

19 

tt 

!f 

n 

C. 

tt 

14-22 

.047 

20 

it 

It 

it 

L. 

it 

0-8 

.048 

21 

u 

ft 

ti 

C.L. 

tt 

8-14 

.041 

22 

tt 

tt 

it 

C. 

it 

14-22 

.052 

23 

tt 

tt 

tt 

L. 

Cult . 

0-6 

.042 

24 

ft 

tt 

it 

C.L* 

X 

6-12 

.026 

25 

It 

tt 

it 

C. 

ti 

12-20 

.023 

26 

It 

It 

it 

L. 

it 

0-8 

.040 

27 

ft 

It 

it 

C.L. 

ii 

8-14 

.019 

28 

It 

If 

w 

C. 

it 

14-22 

.016 

73 

Gros 

Ventre 

Br. 

L. 

Sod. 

0-6 

.048 

75 

n 

tt 

»• 

C.L. 

tt 

6-20 

.028 

76 

it 

ti 

rt 

C. 

it 

20-26 

.050 

77 

♦t 

it 

ii 

L. 

it 

0-6 

.035 

79 

n 

it 

it 

C.L. 

it 

6-20 

.030 

80 

« 

« 

il 

C. 

n 

20-26 

.041 

81 

it 

it 

tl 

L. 

Cult. 

0-6 

.037 

83 

it 

it 

it 

C.L. 

ii 

6-20 

.028 

84 

ti 

it 

ft 

C. 

it 

20-26 

.024 

85 

it 

tt 

tt 

L. 

it 

0-6 

.041 

87 

it 

it 

ft 

C.L. 

it 

6-24 

.047 

88 

tt 

tt 

tt 

C. 

tt 

24-30 

.029 

121 

Pineher  Creek 

Bl* 

Si.L. 

Sod* 

0-7 

.089 

123 

it 

it 

tt 

C. 

tt 

7-22 

.036 

124 

it 

it 

tt 

C. 

it 

22-28 

.028 

125 

i? 

tt 

it 

Si.L. 

tt 

0-7 

.090 

127 

it 

it 

it 

C. 

tt 

7-22 

.030 

128 

it 

it 

it 

c. 

tt 

22-28 

.025 

129 

tr 

tt 

tt 

Si.L. 

Cult. 

0-7 

.064 

131 

ti 

tt 

tt 

C. 

it 

7-22 

.037 

#  Br. 

ft  9 

•  •  Brown 

#L. 

•  e  •  q 

Loam 

Dk. 

Br.. 

. •  Dark  Brown 

Si.L 

«  o  ft  «  ft 

Silt 

Loam 

Bl. 

*  • 

. .  Black 

C. 

•  e  •  ft 

Clay 

Bl. 

Tr. 

• .  Black 

Transition  C.L. 

«  a  •  « 

Clay 

Loam 

Gr. 

Tr. . 

••  Gray  Transition  F.S. 

•  •  a  a 

Fine 

Sandy  Loam 

Gr. 

•  • 

. .  Gray 

S.L. 

aft  «  a 

Sandy  Loam 

A0 

a  •  «  a 

Forest  Litter 

jjr 


22 


Table  I.  (Continued) 


Virgin 

Depth 

Sample 

or 

in 

No#  Location 

Zone 

Class 

Cult. 

Inches 

132 

Pincher  Creek 

Bl. 

C. 

Cult. 

22-28 

.037 

133 

ft  It 

it 

Si.L. 

tt 

0-7 

.064 

135 

It  II 

it 

C. 

tt 

7-22 

.031 

136 

ft  It 

it 

C. 

it 

22-28 

.031 

153 

Lacombe 

Bl. 

L. 

Sod. 

0-6 

.077 

155 

Rotation  C . 

it 

L. 

tt 

6-15 

.078 

156 

n 

tt 

C.L. 

it 

15-54 

.018 

157 

« 

it 

C.L. 

tt 

54-66 

.026 

158 

ti 

ii 

L. 

tt 

0-6 

#074 

160 

it 

it 

L. 

tt 

6-15 

.083 

161 

it 

it 

C. 

tt 

15-66 

.021 

162 

tt 

tt 

C.L. 

tt 

66- 

.033 

163 

tt 

tt 

L, 

Cult. 

0-6 

.071 

165 

it 

tt 

L. 

tt 

6-15 

.066 

166 

tt 

it 

C.L. 

tt 

15-66 

.022 

167 

tt 

u 

L. 

tt 

0-6 

.079 

169 

tt 

tt 

L. 

ft 

6-15 

.040 

170 

w 

tt 

C.L. 

tt 

15-66 

,022 

307 

Edmonton 

Bl. 

L. 

Sod. 

0-7 

.089 

309 

tt 

tt 

SI.L. 

tt 

7-18 

.048 

310 

it 

tt 

C. 

it 

18-46 

.030 

311 

tt 

it 

C.L. 

tt 

46-70 

.021 

312 

tt 

it 

L. 

tt 

0-7 

.087 

314 

tt 

it 

Si.L. 

it 

7-18 

.059 

315 

tt 

tt 

C. 

tt 

18-46 

.024 

316 

tt 

it 

C.L. 

tt 

46-70 

.027 

317 

tt 

tt 

L. 

Cult. 

0-7 

.089 

319 

it 

tt 

Si.L. 

tt 

7-17 

.075 

320 

tt 

tt 

C. 

tt 

17-42 

.030 

321 

tt 

tt 

L. 

tt 

0-7 

.092 

323 

it 

tt 

Si.L. 

tt 

7-17 

.078 

324 

it 

« 

C. 

tt 

17-42 

.027 

351 

Scott 

Dk.Br. 

L. 

Sod. 

0-7 

«  034 

352 

it 

tt 

Si.L. 

tt 

7-14 

.030 

353 

it 

« 

C.L# 

tt 

14-20 

.022 

354 

tt 

tt 

L. 

tt 

0-7 

.040 

355 

tt 

tt 

Si.L. 

tt 

7-14 

.020 

356 

it 

tt 

C.L. 

tt 

14-20 

.025 

357 

tt 

it 

L. 

Cult. 

0-7 

.052 

358 

tt 

tt 

Si.L. 

tt 

7-14 

.019 

359 

it 

tt 

L. 

tt 

0-7 

.045 

360 

tt 

tt 

Si.L. 

it 

7-14 

.011 

361 

Cutknife 

Dk.Br. 

L. 

Sod. 

0-7 

.071 

362 

n 

tt 

Si.L. 

tt 

7-22 

.020 

363 

it 

tt 

C.L. 

tt 

22-28 

.012 

^able  I. (continued) 


i 

Sample 

No#  Location 

Zone 

Class 

Virgin 

or 

Cult. 

Depth 

in 

Inches 

s 

% 

364 

Cutknife 

Dk.Br. 

L* 

Sod. 

0-7 

#059 

365 

t» 

it 

Si.L# 

tt 

7-28 

.026 

366 

it 

it 

C.L. 

ti 

28-34 

.010 

367 

» 

it 

L. 

Cult. 

0-7 

.039 

368 

it 

it 

Si.L. 

n 

7-26 

.018 

369 

it 

it 

L. 

n 

0-7 

.039 

370 

» 

ti 

Si.L. 

it 

7-22 

.019 

371 

Tweedsmuir 

Gr. 

F.S.L. 

Sod. 

0-7 

.029 

372 

it 

n 

S.  L. 

it 

7-36 

.008 

373 

it 

it 

C. 

it 

36-42 

.018 

374 

it 

ti 

F.S.L. 

ti 

0-7 

.018 

375 

tt 

it 

S.L. 

it 

7-36 

.016 

376 

it 

it 

C. 

tt 

36-42 

.015 

377 

tt 

it 

F.S.L. 

Cult. 

0-7 

.019 

378 

it 

it 

S.L. 

n 

7-36 

.008 

379 

it 

ti 

F.S.L. 

it 

0-7 

.023 

380 

it 

it 

S.L. 

it 

7-36 

.009 

381 

Melfort 

Bl. 

L. 

Sod. 

0-7 

.085 

382 

n 

ii 

Si.L. 

it 

7-14 

.057 

383 

it 

ti 

C.L. 

n 

14-24 

.026 

384 

it 

tt 

C. 

Sod. 

24»32 

.032 

385 

it 

it 

L. 

tt 

0-7 

.087 

386 

it 

tt 

Si.L. 

tt 

7-14 

.053 

387 

it 

n 

C.L. 

it 

14-24 

.026 

388 

it 

it 

C. 

it 

24-32 

.024 

389 

n 

it 

L. 

Cult. 

0-7 

.079 

390 

it 

it 

Si.L. 

it 

7-14 

.056 

391 

it- 

it 

C.L. 

it 

14-24 

.031 

392 

» 

it 

L. 

it 

0-7 

.071 

393 

it 

tt 

Si.L. 

it 

7-14 

.058 

394 

it 

tt 

C.L. 

it 

14-24 

.033 

395 

Regina-South 

Dk.Br • 

C. 

Sod. 

0-6 

.046 

396 

it 

it 

C. 

it 

6-16 

.028 

397 

tt 

it 

C. 

it 

16- 

.027 

398 

tt 

it 

C. 

If 

• 

0-6 

.044 

399 

it 

it 

C. 

it 

6-16 

.027 

400 

it 

it 

c. 

tt 

16- 

.023 

401 

ti 

ti 

c. 

Cult. 

0-6 

.030 

402 

» 

it 

c. 

it 

6-16 

.023 

403 

it 

it 

c. 

it 

0-6 

.028 

404 

it 

ti 

c. 

it 

6-16 

.030 

405 

Regina~Ea3t 

Dk.Br • 

L. 

Sod. 

0-6 

.053 

406 

tt 

it 

C.L. 

n 

6-18 

.019 

* 


* 


+- 

* 

* 


K 


* 


* 


' 

i  ■ 


, 


\ 


U' 
i  l 
ti 
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Table  I.  (Continued) 

Virgin  Depth 


No, 

Location 

Zone 

Class 

Cult. 

Inch©  s 

% 

408 

Regina-East 

Dk.Br. 

L. 

Sod. 

0-6 

.050 

409 

H 

tt 

C.L. 

ti 

6-18 

.029 

410 

tt 

tt 

C.L. 

tt 

18- 

.022 

411 

It 

tt 

L. 

Cult. 

0-6 

.039 

412 

If 

tt 

C.L. 

it 

6-16 

.022 

413 

ft 

tt 

L. 

« 

0-6 

.038 

414 

ft 

it 

C.L. 

« 

6-16 

.024 

415 

Swift  Current 

Br.  , 

L. 

Sod. 

0-6 

.069 

416 

It  It 

tt 

L. 

it 

6-15 

.034 

417 

tt  n 

tt 

Si  •  L. 

it 

15-30 

.014 

418 

ti  n 

m 

Si .  L. 

it 

30- 

.018 

419 

n  it 

tt 

L. 

tt 

0-6 

.070 

420 

it  n 

tt 

L. 

ft 

6-15 

.036 

421 

tt  ft 

tt 

Si.  L. 

it 

15-32 

.039 

422 

H  ft 

tt 

Si.L. 

it 

32- 

.019 

423 

M  If 

tt 

L. 

Cult . 

0-6 

.037 

424 

tt  ft 

it 

L. 

it 

6-16 

,020 

425 

ft  If 

tt 

Si.L. 

it 

16-24 

.017 

426 

tt  ft 

tt 

L. 

it 

0-6 

.037 

427 

It  tt 

it 

L. 

ti 

6-15 

.032 

428 

It  ft 

tt 

Si.L. 

« 

15-24 

.035 

429 

Cabrl 

Br. 

C. 

Sod. 

0-7 

,027 

430 

it 

tt 

C. 

it 

7-21 

.050 

431 

tt 

n 

C. 

it 

21- 

1.440 

432 

tt 

n 

C. 

it 

0-7 

.040 

433 

« 

tt 

C. 

tt 

7-21 

.027 

434 

tt 

tt 

C. 

it 

21- 

.023 

435 

it 

it 

C. 

Cult. 

0-7 

.017 

436 

it 

it 

C. 

it 

7-22 

.029 

437 

tt 

» 

C. 

tt 

0-7 

.032 

438 

tt 

tt 

C. 

ti 

7-22 

.028 

439 

Lethbridge, 

Dk.Br. 

Si.L. 

Sod. 

0-6 

.040 

440 

Rotation  C. 

tt 

Si«L* 

it 

6-18 

.025 

441 

n 

it 

Si.L. 

it 

18- 

.036 

442 

n 

tt 

Si.L. 

ti 

0-6 

.035 

443 

tt 

it 

Si.L. 

tt 

6-18 

.027 

444 

t» 

« 

Si.L. 

it 

18- 

.030 

445 

tt 

tt 

L. 

Cult. 

0-6 

.037 

446. 

n 

tt 

Si.L. 

ti 

6-12 

.033 

44  7 

tt 

it 

Si.L. 

ti 

12- 

.037 

448 

tt 

it 

L. 

it 

0-6 

.039 

449 

tt 

tt 

Si.L. 

i» 

6-12 

.028 

450 

tt 

it 

Si.L. 

t« 

12- 

.032 

473 

Hanley 

Dk.Br. 

L. 

Sod. 

0-7 

.045 

474 

tt 

n 

L  « 

tt 

7-15 

.079 

475 

tt 

it 

L.' 

tt 

0-7 

.047 

476 

tt 

it 

L. 

ti 

7-15 

.144 

477 

tt 

tt 

L  . 

Cult. 

0-7 

.075 

478 

ti 

it 

L, 

t# 

7-15 

.069 

479 

» 

ti 

L. 

it 

0-7 

.071 

480 

tt 

tt 

L. 

ii 

7-15 

.070 

,£.a 


,n8 


r 
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Sample 

No. 

Table 

Location 

I.  (Continued). 

Virgin 

or 

Zone  Glass  Cult. 

Depth 

in 

Inches 

S 

% 

511 

Portage  la 

Bl. 

Si.L. 

Sod. 

0-8 

.075 

512 

Prairie 

it 

Si.L. 

tt 

8-20 

.041 

513 

ti 

C.L. 

tt 

20-24 

.041 

514 

H 

tt 

Si.L. 

tt 

0-8 

.076 

515 

ti 

Si.L. 

tt 

8-20 

.042 

516 

n 

it 

C.L. 

ti 

20-24 

.031 

517 

ii 

tt 

Si.L. 

Cult. 

0-8 

.062 

518 

tl 

it 

Si.L. 

tt 

8-17 

.047 

519 

II 

it 

Si.L,. 

tt 

0-8 

.070 

520 

It 

ti 

SI.L. 

tt 

8-17 

.049 

521 

Selkirk 

Bl. 

C.L. 

Sod. 

0-8 

.080 

522 

ii 

ti 

C. 

ti 

8-18 

.040 

523 

ii 

ti 

c. 

ti 

18-32 

.035 

524 

it 

tt 

c. 

ii 

32-36 

.024 

525 

i» 

tt 

C.L. 

it 

0-8 

.081 

526 

n 

it 

c. 

tt 

8-18 

.036 

527 

it 

ti 

c. 

tt 

18-32 

.032 

528 

ti 

it 

c. 

tt 

32-36 

.026 

529 

it 

tt 

C.L. 

Cult. 

0-8 

.062 

530 

tt 

tt 

C. 

tt 

8-20 

.032 

531 

it 

tt 

C.L. 

tt 

0-8 

.062 

532 

tt 

rt 

C. 

tt 

8-20 

.033 

547 

Ifi/askada 

Dk.Br . 

L. 

Sod. 

0-6 

.060 

548 

tt 

tt 

SiL  or 

C.L. 

it 

6-13 

.054 

549 

tt 

it 

it  tt 

» 

13-17 

•  046 

550 

tt 

tt 

L. 

tt 

0-6 

.067 

551 

tt 

it 

Si.L. 

or 

- 

C.L. 

n 

6-13 

.045 

552 

tt 

tt 

tt  it 

it 

13-17 

.042 

553 

tt 

it 

L. 

Cult. 

0-6 

.060 

554 

tt 

tt 

Si .  L • 

or 

C.L. 

o 

6-12 

.038 

555 

tt 

it 

L. 

ti 

0-6 

.056 

556 

it 

ti 

Si.L. 

or 

C.L. 

ti 

6-15 

.042 

577 

Lloydminster 

Bl. 

L. 

Sod. 

0-7 

.069 

578 

it 

it 

Si.L. 

tt 

7-14 

.040 

579 

tt 

it 

C.L. 

ti 

14-20 

.022 

580 

it 

ii 

L. 

tt 

0-7 

.069 

581 

n 

tt 

Si.L. 

tt 

7-14 

.033 

582 

it 

it 

C.L. 

tt 

14-20 

.025 

583 

tt 

it 

L. 

Cult. 

0-7 

.064 

584 

tt 

tt 

Si.L. 

tt 

7-14 

.  .021 

585 

it 

tt 

C.L. 

«t 

14-20 

.025 

586 

it 

n 

L. 

tt 

0-7 

.073 

587 

ft 

it 

Si.L. 

it 

7-14 

.028 

588 

tt 

ti 

C.L. 

tt 

14-20 

.019 

•X, 


< 

\  :  . 


* 


' 


* 


)r. 


V: 


i 


it 


■<  . 


i 
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Table 

Sarqple 

No.  Location 

I*  (Continued) 

Zone  Class 

* 

Virgi n 

or 

Cult. 

Depth 

in 

Inches 

s 

% 

591 

Mac  Kay 

Or. 

Si.L. 

Sod. 

0-7 

.024 

592 

If 

tt 

C. 

ti 

7-14 

,006 

593 

ft 

ii 

C. 

ti 

14-36 

.008 

594 

It 

it 

Si.L. 

ii 

0-7 

.021 

595 

tt 

ti 

C. 

ti 

7-14 

.006 

596 

it 

n 

c. 

it 

14-36 

.009 

597 

n 

it 

Si.L. 

Cult. 

0-7 

.018 

598 

tt 

ti 

C. 

it 

7-14 

.011 

599 

it 

it 

C. 

ii 

14-36 

.012 

600 

it 

it 

Si.L. 

it 

0-7 

.020 

601 

n 

ti 

C. 

ii 

7-14 

.015 

602 

it 

tt 

C. 

it 

14-36 

.017 

603 

Carrot  Creek 

n 

Ao 

Sod. 

0-2 

.065 

604 

it 

tt 

it 

Si.L. 

ii 

2-7 

.021 

605 

tt 

n 

ii 

Si.L. 

it 

0-7 

.011 

606 

it 

ti 

Gr. 

C.L. 

it 

7-14 

.009 

607 

it 

tt 

ii 

C. 

tt 

14-36 

.022 

608 

n 

it 

it 

Si.L* 

it 

0-7 

.009 

609 

it 

tt 

ti 

C.L. 

it 

7-14 

.016 

610 

it 

« 

tt 

C. 

it 

14-36 

.024 

617 

Eds  on 

Gr. 

Aq 

Sod. 

0-1 

.039 

618 

it 

it 

Si.L. 

it 

1-7 

.008 

619 

it 

n 

Si.L. 

it 

0-7 

.013 

620 

it 

tt 

C. 

it 

7-14 

.014 

621 

it 

n 

c. 

ii 

14-36 

.009 

622 

« 

it 

Si.L* 

ii 

0-7 

,010 

623 

n 

ti 

C. 

ii 

7-14 

.015 

624 

tt 

tt 

C. 

tt 

14-36 

.007 

631 

Gunn 

Gr. 

A 

Sod. 

0—2 

.084 

632 

it 

it 

L? 

ti 

2-7 

.012 

633 

ii 

it 

L. 

it 

0-7 

.024 

634 

ti 

it 

C.L. 

tt 

7-14 

.009 

635 

it 

ti 

C. 

ii 

14-36 

.020 

636 

ii 

it 

L. 

it 

0-7 

.025 

637 

it 

it 

C.L. 

it 

7-14 

.017 

638 

it 

ti 

C. 

n 

14-36 

.018 

645 

Cherhill 

Gr. 

Ao 

Sod* 

0-2 

.051 

646 

tt 

n 

Xj  e 

it 

2-7 

.022 

647 

tt 

it 

L. 

tt 

0-7 

.023 

648 

tt 

ii 

C. 

it 

7-14 

.026 

649 

tt 

it 

G. 

it 

14-36 

.031 

650 

it 

tt 

L. 

it 

0-7 

.019 

651 

tt 

it 

C. 

it 

7-14 

.014 

652 

ti 

it 

c. 

it 

14-36 

.024 

681 

Breton 

Gr. 

Si.L. 

Sod. 

0-7 

.026 

682 

tt 

tt 

c. 

it 

7-14 

.014 

683 

it 

it 

c. 

it 

14-36 

.016 

684 

it 

n 

Si.L. 

ti 

0-7 

.019 

685 

ti 

it 

C. 

ti 

7-14 

.012 

o 
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Sample 

No,  Location 

Table  I*  (Continued) 

Virgin 

or 

Zone  Class  Cult. 

Depth 

in 

Inches 

s 

* 

686 

Breton 

Gr. 

C. 

Sod. 

14-36 

.012 

687 

tt 

u 

Si.L, 

Cult. 

0-7 

.012 

688 

ft 

it 

C. 

» 

7-14 

.013 

689 

tt 

tt 

C  < 

tt 

14-36 

.027 

690 

tt 

tt 

Si.L. 

n 

0-7 

.011 

691 

tt 

it 

C. 

tt 

7-14 

.013 

692 

ft 

tt 

c, 

it 

14-36 

.021 

693 

Edgerton 

Dk.  Br. 

L. 

Sod. 

0-7 

.057 

694 

«t 

tt 

Si.L. 

it 

7-12 

.019 

695 

tt 

tt 

C. 

tt 

12-23 

.030 

696 

n 

it 

c. 

tt 

23-29 

.021 

697 

tt 

tt 

L. 

tt 

0-7 

.068 

698 

it 

tt 

Si.L. 

tt 

7-12 

.020 

699 

tt 

tt 

C. 

tt 

12-23 

.028 

700 

it 

tt 

L. 

Gult » 

0-7 

.056 

701 

n 

it 

Si.L 

tt 

7-12 

.037 

702 

tt 

tt 

C. 

n 

12-23 

.027 

703 

» 

tt 

L. 

« 

0-7 

.048 

704 

tt 

tt 

Si.L. 

tt 

7-12 

.035 

705 

tt 

it 

C. 

tt 

12-23 

.028 

706 

Morrin 

Dk.Br. 

C. 

Sod. 

0-6 

.071 

707 

tt 

ft 

C. 

ft 

6-12 

.039 

708 

tt 

it 

C. 

tt 

12-22 

.016 

709 

tt 

it 

C. 

tt 

0-6 

.059 

710 

tt 

tt 

C. 

tt 

6-12 

.050 

711 

tt 

tt 

C. 

ft 

12-22 

.036 

712 

tt 

tt 

C. 

Cult. 

0-6 

.049 

713 

tt 

tt 

c. 

tt 

6-12 

.037 

714 

tt 

tt 

c. 

ft 

12-22 

.036 

715 

ft 

it 

c. 

tt 

0-6 

.055 

716 

it 

tt 

c. 

» 

6-12 

.038 

717 

tt 

tt 

c. 

tt 

12-22 

.050 

731 

Brooks 

Br. 

L. 

Sod. 

0-6 

.036 

732 

tt 

n 

Si.L. 

it 

6-12 

.027 

733 

it 

tt 

Si.L. 

tt 

12-24 

.026 

734 

ft 

tt 

Si  .L,. 

tt 

24-36 

.018 

735 

tt 

n 

L. 

tt 

0-6 

.035 

736 

ft 

tt 

Si  .L . 

tt 

6-12 

.021 

737 

tt 

tt 

Si.L. 

tt 

12-24 

.013 

738 

tt 

tt 

L. 

Cult. 

0-6 

.039 

739 

ft 

tt 

Si.L. 

it 

6-12 

.020 

740 

ft 

tt 

Si.L. 

tt 

12-24 

.021 

741 

tt 

tt 

L. 

tt 

0-6 

.032 

742 

ft 

it 

Si.L, 

it 

6-12 

.028 

743 

a 

tt 

Si.L. 

it 

12-24 

.020 

.  -rfT 
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Table  I.  (Continued.) 

Virgin  Depth 


Sample 

No. 

Location 

Zone 

Class 

or 

Gul  t. 

in 

Inches 

794 

DQbolt 

Gr • Tr . 

C.L. 

Sod. 

0-6 

795 

ft 

tt 

C.L. 

tt 

6-12 

798 

it 

tt 

C.L. 

tt 

0-6 

799 

M 

tt 

C.L. 

tt 

6-12 

801 

ft 

tt 

C.L. 

Cult. 

0-6 

802 

tf 

w 

C.L. 

it 

6-12 

803 

ft 

tt 

C.L. 

tt 

0-6 

804 

ft 

ft 

C.L. 

tt 

6-12 

807 

ft 

tt 

C.L. 

tt 

0-6 

808 

If 

ft 

C.L. 

tt 

6-12 

810 

n 

tt 

C.L. 

H 

0-6 

811 

tt 

tt 

C  *L . 

ft 

6-12 

818 

Goo  df  are 

Gr. 

Si.L. 

Sod. 

0-8 

819 

tt 

tt 

C, 

it 

8-14 

821 

it 

tt 

C. 

»t 

14-25 

822 

tt 

tt 

Si.L. 

it 

0-8 

823 

tt 

tt 

C. 

tt 

8-14 

824 

ti 

tt 

C. 

tt 

14-25 

825 

ti 

it 

Si  *L« 

Cult  • 

0-6 

826 

ti 

tt 

c. 

it 

6-12 

827 

« 

tt 

c. 

tt 

12-24 

828 

n 

it 

Si  .L. 

tt 

0-6 

829 

it 

» 

c. 

tt 

6-12 

830 

tt 

tt 

c. 

tt 

12-24 

831 

Grande  Prairie 

KL.Tr. 

Si.L. 

Sod. 

0-6 

832 

it  tt 

tt 

C. 

tt 

6-12 

833 

tt  tt 

it 

C. 

tt 

12-24 

834 

St  » 

tt 

C. 

it 

24-30 

835 

tt  tt 

it 

Si.L. 

tt 

0-6 

836 

tt  tt 

tt 

C. 

tt 

6-12 

837 

tt  tt 

tt 

c. 

tt 

12-24 

838 

tt  tt 

tt 

Si .  L . 

Cult. 

0-6 

839 

ti  tt 

tt 

C. 

tt 

6-12 

840 

tt  tt 

tt 

C. 

tt 

12-26 

841 

tt  tt 

tt 

Si.L. 

tt 

0-6 

842 

it  rt 

it 

c. 

tt 

6-12 

843 

ft  tt 

tt 

c. 

it 

12-26 

850 

Beaverlodge 

Bl.Tr. 

C.L. 

Sod. 

0-6 

851 

tt 

tt 

C.L. 

tt 

6-10 

852 

tt 

rt 

C. 

it 

“-§8 

853 

tt 

tt 

c. 

tt 

20 

26* 

854 

tt 

it 

C.L. 

tt 

0-6 

855 

tt 

tt 

C.L. 

tt 

6-10 

856 

tt 

tt 

C. 

tt 

10_la 

857 

tt 

tt 

C.L. 

Cult 

0-6 

858 

it 

tt 

C.L. 

tt 

6-10 

S 

% 


.039 

.024 

,640 

.026 

.054 

,028 

.055 

.028 

.035 

.020 

.035 

.020 

,024 

.022 

.054 

.032 

.022 

.039 

.015' 

.023 

.030 

.011 

.020 

.036 

.037 

.030 

.036 

.066 

.039 

.027 

.035 

.041 

.027 

.037 

.039 

.025 

.024 

.065 

.022 

.034 

,084 

.055 

.023 

.030 

.050 

.055 
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Sample 

No, 


859 

860 
861 
862 

863 

864 

867 

868 

870 

871 

873 

874 
876 


880 

881 

883 

884 
886 

887 

892 

893 

894 
395 

896 

897 
998 

899 

900 

901 

902 

903 

904 

905 

906 

907 

908 

909 

910 

911 

912 

913 

915 

916 


Table  I,  (Continued) 


Virgin 

Depth 

or 

in 

S 

Location 

Zone 

Class 

Cult. 

Inches 

% 

Be  aver  lodge 

Bl.Tr. 

C. 

Cult. 

10-|9 

.036 

u 

it 

C.L. 

tt 

0-6 

.066 

n 

tt 

C.L. 

it 

6-10 

.031 

it 

n 

C. 

it 

10-1§ 

.037 

Fairview 

Bl.Tr. 

Si  •  L . 

Sod. 

0-6 

.086 

ti 

it 

C  *L« 

it 

6-12 

.030 

it 

it 

Si.L. 

it 

0-6 

.088 

it 

it 

C.L. 

it 

6-12 

.028 

tt 

it 

Si.L. 

Cult  • 

0-6 

.054 

it 

it 

C.L. 

it 

6-12 

.025 

ii 

it 

Si.L. 

tt 

0-6 

.055 

it 

n 

C.L. 

it 

6-12 

.025 

ii 

ii 

Si.L. 
or  L. 

Sod. 

0-7 

,079 

it 

ti 

C.L. 

» 

7-13 

•  031 

it 

it 

Si.L. 
or  L. 

tt 

0-7 

.097 

it 

ii 

C.L. 

tt 

7-13 

.029 

it 

it 

Si.L. 
or  L. 

Cult. 

0-7 

.064 

ti 

ti 

C.L. 

n 

7-13 

.024 

it 

tt 

Si.L. 
or  L. 

ti 

0-7 

.062 

ti 

it 

C.L. 

n 

7-13 

.025 

Nampa 

Gr.Tr. 

C.L. 

Sod. 

0-6 

.055 

it 

tt 

C  .L . 

ti 

6-12 

.023 

h 

it 

C. 

tt 

12-32 

.024 

it 

tt 

C. 

n 

32-38 

.065 

tt 

H 

C  ah  . 

it 

^8-s 

.038 

ti 

It 

C.L. 

it 

6-12 

.009 

M 

tt 

C. 

tt 

12-32 

.027 

tt 

tt 

C.L. 

Cult. 

0-6 

.016 

8 

» 

C.L. 

it 

6-12 

.018 

II 

tt 

C. 

it 

12-32 

.026 

tt 

ft 

C.L. 

a 

0-6 

.033 

It 

tt 

C.L. 

tt 

6-12 

.009 

tt 

It 

C. 

n 

12-32 

.  059 

It 

tt 

C.L. 

tt 

0-6 

.053 

It 

tl 

C .  L. 

tt 

6-12 

,012 

It 

tt 

C. 

ti 

12-32 

.021 

It 

t! 

C.L. 

tt 

0-6 

.024 

ft 

tt 

C.L. 

it 

6-12 

.015 

tt 

H 

C. 

ti 

12-32 

.013 

High  Prairie 

tt  « 

Bl.Tr. 

it 

C.L. 

G. 

Sod. 

tt 

0-5 

5-12 

.110 

.026 

it  it 

it 

C. 

it 

12-18 

.032 

tt  »» 

it 

C.L. 

it 

0-5 

.111 

It  II 

ti 

C. 

it 

5-12 

.031 

30 


Table  I.  (Continued) 


Sample 

No. 

Location 

Zone 

Class 

Virgin 

or 

Culb. 

Depbh 

in 

Inch©  s 

s 

% 

917 

High 

Prairie 

Bl.Tr 

.  C. 

Sod. 

12-18 

.045 

918 

it 

it 

it 

C  .L. 

Culb. 

0-5 

.080 

919 

ft 

ti 

tt 

C. 

it 

5-12 

.040 

920 

If 

it 

it 

c. 

it 

12-18 

.035 

921 

II 

ti 

it 

C.L. 

tt 

0-5 

.078 

922 

It 

tt 

ii 

c. 

it 

5-12 

.040 

923 

tl 

ti 

it 

c. 

tt 

12- 18 

.031 

924 

It 

ii 

n 

C.L. 

Sod. 

0-7 

.122 

925 

It 

ii 

tt 

C. 

it 

7-14 

.039 

926 

It 

it 

tt 

Si.L. 

bo  C  *  L. 

ti 

14-20 

.030 

927 

tl 

it 

it 

C.L. 

« 

0-7 

.121 

928 

It 

it 

tt 

C. 

t! 

7-14 

.039 

929 

tt 

tt 

tt 

Si.L, 

bo  C .L. 

ft 

14-20 

.040 

930 

it 

it 

n 

C.L. 

Culb . 

0-7 

.112 

931 

it 

n 

ti 

C. 

it 

7-14 

.042 

932 

it 

it 

it 

Si.L. 

bo  C.L. 

IS 

14-20 

.044 

933 

ii 

ii 

n 

C.L. 

tt 

0-7 

.110 

934 

it 

it 

tt 

C. 

ft 

7-14 

.043 

935 

it 

it 

n 

Si.L. 

bo  C.L. 

ft 

14-20 

.043 

956 

Love 

Gr. 

Si.L. 

Sod. 

0-7 

.017 

957 

ti 

it 

C. 

it 

7-14 

.008 

958 

tt 

n 

C. 

tt 

14-30 

*009 

959 

?t 

it 

C. 

it 

30-36 

*010 

960 

it 

tt 

Si.L. 

it 

0-7 

,019 

961 

it 

it 

C. 

tt 

7-14 

.013 

962 

ti 

it 

Si.L. 

Culb . 

0-7 

.916 

963 

ti 

« 

C. 

it 

7-14 

•  Oil 

964 

t! 

tt 

Si.L. 

it 

0-7 

,013 

965 

It 

tt 

c. 

it 

7-14 

.011 

994 

Indian  Head, 

Bl. 

c. 

Sod. 

0-6 

.056 

995 

Rotation  C* 

tt 

c. 

H 

6-12 

.  044 

996 

tt 

ti 

c. 

It 

13- 

.034 

997 

t* 

tt 

C.L, 

1! 

0-6 

.050 

998 

tt 

n 

C. 

It 

6-12 

.049 

999 

it 

tt 

C.L. 

Culb. 

0-6 

.043 

1000 

ii 

ti 

C. 

ii 

6-12 

.029 

1001 

n 

tt 

C.L® 

it 

0-6 

.040 

1002 

tl 

ti 

C. 

t* 

6-12 

.030 

I 
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Table  I#  (Continued) 

Virgin  Depth 

Sample  or  In  S 


No. 

Location 

Zone 

Class 

Cult. 

Inches 

.* . - . 

1043 

Kenzie 

Gr  • 

A 

Sod. 

0-1 

.076 

1044 

tt 

it 

Si?L. 

it 

1-9 

.014 

1045 

it 

« 

Si.L. 

it 

0-8 

.018 

1046 

it 

it 

Si.L. 

it 

0-8 

.017 

1047 

it 

it 

C. 

ti 

8  9-21 

.017 

1048 

it 

it 

C. 

tt 

9-21 

.016 

1049 

it 

ti 

c. 

it 

21-30 

.089 

1050 

it 

it 

Si.L. 

Cult. 

0-9 

.025 

1051 

it 

tt 

Si.L. 

ti 

0-9 

.010 

1052 

tt 

it 

C. 

ii 

9-21 

.013 

1053 

it 

it 

C. 

it 

9-21 

.021 

1054 

Pal  her 

Gr.Tr. 

C .  L. 

Sod. 

0-5 

,055 

1055 

it 

it 

C.L. 

n 

0-5 

.066 

1056 

it 

it 

Si.L. 

it 

5-9 

.022 

1057 

it 

it 

Si.L. 

it 

5-9 

.023 

1058 

it 

it 

C. 

ti 

9-23 

.053 

1059 

it 

ft 

c. 

t» 

23-30 

.071 

1060 

it 

ti 

C.L. 

Cult . 

0-5 

.036 

1061 

it 

tt 

C.L. 

tt 

0-5 

.027 

1062 

it 

it 

Si.L. 

ft 

5-9 

.033 

1062A 

it 

it 

C. 

it 

•  5-9 

.021 

1063 

tt 

it 

c. 

ti 

9-23 

.012 

1064 

Between  Aggie  & 

Gr. 

Aq 

Sod, 

0-1 

.065 

1065 

Valleyvisw 

tt 

Si.L. 

tt 

1-6 

.016 

1066 

it 

ti 

C.L. 

« 

6-9 

,029 

1067 

tt 

a 

C. 

tt 

9-22 

.015 

1068 

tt 

If 

C. 

rt 

22-28 

.016 

1069 

Sturgeon  Lake 

Gr. 

Aq 

Sod. 

0-3 

.147 

1070 

ti  ii 

n 

Si.L. 

ft 

3-8 

.018 

1071 

it  ii 

it 

Si.L. 

« 

0-8 

.026 

1072 

it  it 

it 

Si.L. 

it 

0-8 

.034 

1073 

»  » 

tt 

Si.L. 

it 

8-15 

.017 

1074 

tt  tt 

it 

Si.L. 

tt 

8-15 

.020 

1075 

n  it 

ft 

C. 

it 

15-24 

.018 

1076 

n  tt 

w 

C. 

it 

24-30 

.023 

1077 

«  it 

ft 

Si.L. 

Cult. 

0-8 

.019 

1078 

tt  tt 

it 

Si.L. 

ti 

0-8 

.016 

1079 

ti  it 

ti 

Si.L. 

tt 

8-13 

,014 

1080 

it  tt 

tt 

Si .  L  . 

it 

8-13 

,016 

1081 

Grovedale 

Gr, 

Aq 

Sod. 

0-1 

.055 

1082 

ti 

ti 

Si  .  L  « 

it 

1-10 

.022 

1083 

it 

it 

C. 

it 

10-22 

.018 

1084 

»t 

it 

c. 

it 

22-28 

.042 
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Sample 

No.  Location 

Table  I. 

Zone 

(Continued) 

Virgin  Depth 
or  in 

Class  Cult*  Inches 

3 

1085 

Wapiti 

Gr. 

A o 

Sod. 

0-2 

.056 

1086 

tt 

?t 

Si.L. 

tt 

2-7 

.028 

1087 

H 

ft 

C. 

it 

7-15 

.021 

1088 

ii 

n 

C. 

n 

15-24 

.037 

1089 

Beaverlodge 

Bl.Tr. 

C.L. 

Sod. 

0-6 

.081 

1090 

East 

ft 

C.L. 

tt 

0-6 

.071 

1091 

tt 

ft 

C.L. 

it 

6-9 

.018 

1092 

n 

ft 

C.L. 

tt 

6-9 

.022 

1093 

»» 

ft 

C. 

tt 

9-26 

.027 

1094 

» 

tt 

C. 

it 

26-32 

.126 

1095 

t» 

ti 

C.L. 

Cult. 

0-6 

,042 

1096 

it 

ft 

C.L. 

it 

0-6 

.043 

1097 

ft 

tt 

C.L. 

tt 

6-9 

.018 

1098 

tt 

n 

C.L. 

it 

6-9 

.  025 

1099 

Beaverlodge 

Gr.Tr. 

C.L. 

Sod. 

0-5 

.025 

1100 

South-east 

w 

C » L  • 

tt 

0-5 

.024 

1101 

tt 

tt 

C.L. 

it 

5-9 

.018 

1102 

tt 

ft 

C.L. 

tt 

5-9 

.019 

1103 

Saskatoon  Moun 

.-  Bl.Tr, 

Sod. 

Sandstone 

tain 

underlying 

sand 

,004 

1104 

« 

ti 

S.L. 

it 

Sandy  sur- 

face  soil  .026 

1105 

Grande  Prairie 

Bl.Tr. 

C. 

Sod. 

0-Lime 

.041 

• 

layer 

1106 

Hythe  North- 

Gr. 

L. 

Sod. 

0-5 

.029 

1107 

West 

ft 

Si.L. 

it 

5-10 

.016 

1108 

tt 

ft 

C. 

ft 

10-24 

.019 

1109 

rt 

tt 

G. 

it 

24-30 

.034 

1110 

Belloy- 

Gr.  Tr . 

Aq 

Sod. 

0-3 

.127 

1111 

Eagle  sham 

tt 

Si.L. 

it 

3-13 

.007 

1112 

tt 

tt 

C. 

tt 

13-32 

.019 

1113 

tt 

tt 

C. 

tt 

32-38 

.041 

1114 

Ry  croft  East 

Gr. 

Aq 

Sod, 

0-3 

.085 

1115 

tt 

ft 

C. 

tt 

3-5 

.038 

1116 

ft 

» 

c. 

tt 

5-12 

.018 

1117 

tt 

tt 

c. 

it 

12-24 

.028 

1118 

Hinee  Creek 

Gr .Tr. 

L. 

Sod. 

0-5 

.079 

1119 

North 

tt 

C.L. 

ft 

5-10 

.014 

1120 

tt 

it 

C. 

it 

10-16 

.023 

1121 

n 

it 

C. 

tt 

16-22 

.034 

■'t 
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Table  I.  (Continued) 


Sample 

No. 

Location 

Zone 

Class 

Virgin  Depth 
or  in 

Cult.  Inches 

s 

$ 

1122 

Hines  Creek 

Gr  .Tr. 

Ao 

Sod. 

0-1 

,053 

1123 

South-east 

ft 

C.£. 

tt 

1-8 

.015 

1124 

ft 

tt 

C.L. 

ft 

0-8 

.031 

1125 

tt 

it 

C.L. 

t! 

0-8 

.026 

1126 

i» 

tt 

C. 

tt 

8-14 

.017 

1127 

it 

tt 

c. 

ft 

8-14 

.015 

1128 

tt 

tt 

c. 

tt 

14-20 

.022 

1129 

tt 

tt 

C.L. 

Cult. 

0-2 

,015 

1130 

tt 

tt 

C.L. 

tt 

0-8 

.009 

1131 

it 

tt 

C. 

it 

8-14 

.019 

1132 

tt 

C. 

it 

8-14 

.033 
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Soli  Variability,  Sampling  and  Analytical  Errors* 

In  any  discussion  of  the  soil  content  of  an  element 
the  variability  of  that  soil  is  an  important  factor  to  be 
considered.  It  has  been  found  that  duplicate  soil  profiles 
are  not  always  uniform.  A  considerable  variation  in  depth 
has  been  found  In  some  horizons.  Within  a  few  feet  of 
distance  considerable  variation  in  depth  of  a  horizon 
may  be  encountered  and  where  this  occurs  between  horizons 
of  virgin  and  cultivated  soils  which  are  to  be  compared, 
considerable  error  maybe  involved  in  the  comparison. 

An  attempt  to  limit  variations  of  this  sort  is  made 
by  composite  sampling.  Each  duplicate  sample  is  a  com¬ 
posite  of  at  least  ten  replicate  samples  from  the  same 
area.  To  minimize  the  error  due  to  soil  variability, 
where  virgin  and  cultivated  samples  were  taken  they  were 
obtained  as  near  as  possible  to  each  other. 

Sampling  of  surface  soil  was  much  easier  than  that 
of  subsurface  soil.  A  good  composite  surface  sample 
was  more  easily  obtained  than  on©  from  the  subsurface. 

The  error  due  to  sampling  and  soil  variability  is 
probably  much  greater  than  the  error  due  to  analytical 
method,  where  doubtless  there  is  a  small  personal  error 
involved. 

In  the  case  of  virgin  and  cultivated  samples  it 
has  been  assumed  that  the  cultivated  soil  was  similar  In 
fertility  to  the  virgin  sod  at  the  time  of  breaking,  and 
that  the  virgin  soil  has  not  changed  appreciably  in 
fertility* 
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TOTAL  SULPHUR  RESULTS, 

In  tables  II  to  XIII  are  found  a  comparison  of  the 
stalphur  content  of  a  number  of  corresponding  horizons  of 
virgin  and  cultivated  soil.  Also  here  are  certain  samples 
for  which  only  virgin  results  are  reported.  The  samples 
are  arranged  according  to  the  soil  zones  in  which  they 
appear  and  each  soil  zone  Is  dealt  with  separately. 

Brown  Soils, 

Table  II  gives  the  results  for  the  sulphur  content 
of  brown  soils.  In  the  upper  horizon,  of  four  locations 
reported,  one  indicates  no  loss  or  gain  of  sulphur  while 
three  show  losses  of  from  *003  to  ,033$, 

Results  for  the  second  horizon  reveal  one  location 
with  no  loss  or  gain  of  sulphur,  one  with  a  gain  of  ,009$, 
and  two  with  losses  of  ,010$  and  ,009$, 

In  the  third  horizon  only  three  locations  are 
reported,  one  of  which  showed  a  gain  of  ,001$  and  two 
losses  of  ,001  and  ,019$  sulphur.  However,  composite 
samples  were  not  taken  below  the  second  horizon  and  the 
differences  are  probably  due  mainly  to  soil  variability. 
Table  III  presents  the  results  of  the  sulphur 
determinations  for  the  brown  soils  as  calculated  on  a 
six  inch  depth  basis* 

In  the  0-6  Inch  depth  one  location  Indicated  no 
loss  or  gain  of  sulphur,  while  three  showed  losses  of 
from  50  to  650  lbs.  per  acre.  The  average  loss  for  this 
six  inch  depth  was  found  to  be  220  lbs.  per  acre,  which  was 
20$  less  than  the  original  content  of  sulphur  in  the  soil. 
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Table  II.  Total  sulphur  In  virgin  and  cultivated  brown  soils 

and  loss  or  gain  in  cultivated. 

Total  S 


Location 

Soil 

Class 

Virgin 

or 

Cult. 

Sample 

No. 

Depth 

in 

Inches 

Av.  of 

Dup. 

Samples 

Gain 

or 

Loss 

Brooks 

L. 

Virg. 

731 

0-6 

.036 

OB 

North 

L. 

it 

735 

0-6 

.035 

.036 

- 

it 

L. 

(Cult. 

73S 

0-6 

.039 

- 

mm 

ft 

L. 

(3  yrs. 

741 

0-6 

,032 

,036 

.000 

tt 

SI.L. 

Virg. 

732 

6-12 

.027 

- 

- 

It 

Si.L. 

tt 

736 

6-12 

.021 

.024 

- 

l< 

Si.L. 

Cult. 

739 

6-12 

,020 

- 

- 

tt 

SI.L. 

tt 

742 

6-12 

,028 

.024 

.000 

tt 

Si.L. 

Virg. 

733 

12-24 

.026 

- 

- 

ft 

Si.L. 

n 

737 

12-24 

.013 

.020 

«aa 

ft 

Si.L. 

Cult. 

740 

12-24 

.021 

- 

- 

ft 

SI.L. 

ti 

743 

12-24 

.020 

.021 

+.001 

ft 

SI.L. 

Virg. 

734 

24-36 

.018 

- 

Gabri 

C. 

Virg. 

429 

0-7 

,027 

ft 

c. 

tt 

432 

0-7 

.040 

.034 

- 

tt 

c. 

(Cult. 

435 

0-7 

.017 

• 

- 

tt 

c. 

(26  yrs. 

437 

0-7 

.032 

,025 

-.009 

tt 

c. 

Virg. 

430 

7-21 

.050 

- 

- 

tt 

c. 

Tt 

433 

7-21 

.027 

.039 

- 

tt 

c. 

Cult. 

436 

7-22 

.029 

- 

- 

tt 

c. 

ii 

438 

7-22 

.023 

.029 

-.DIO 

» 

c. 

Virg. 

431 

21- 

1.440 

a» 

- 

M 

c. 

it 

434 

21- 

,023 

- 

- 

Gros  Ventre  L. 

Virg. 

73 

0-6 

.048 

ax* 

tt  tt 

L. 

it 

77 

0-6 

.035 

.042 

- 

«  tt 

L. 

(Cult. 

81 

0-6 

.037 

- 

- 

it  it 

L. 

(20  yrs. 

85 

0-6 

.041 

.039 

-.003 

tt  it 

C.L. 

Virg. 

75 

6-20 

.028 

- 

- 

it  it 

C.L. 

it 

79 

6-20 

.030 

.029 

mm 

tt  « 

C.L. 

Cult. 

83 

6-20 

.028 

- 

- 

it  tt 

C. 

tt 

87 

6-24 

.047 

,038 

+  .009 

it  tt 

c. 

Virg. 

76 

20-26 

.050 

- 

- 

«  tt 

c. 

tt 

80 

20-26 

.041 

.046 

- 

ft  tt 

C .  L. 

Cult. 

84 

20-26 

.024 

- 

- 

it  tt 

c. 

it 

88 

24-30 

.029 

.027 

-.019 

Swift 

L. 

Virg. 

415 

0-6 

.069 

Current 

L. 

tt 

419 

0-6 

.070 

,070 

it 

L. 

(Cult. 

423 

0-6 

,037 

- 

- 

it 

L. 

(30  yrs. 

426 

0-6 

.037 

.037 

-.033 

it 

L. 

Virg. 

416 

6-15 

.034 

mm 

- 

it 

L  • 

tt 

420 

6-15 

.036 

,035 

- 

it 

L. 

Cult  • 

427 

6-15 

.032 

- 

it 

L. 

it 

424 

6-16 

.024 

,026 

-.009 

it 

Si.L. 

Virg. 

417 

15-30 

.014 

- 

- 

it 

Si.L. 

tt 

421 

15-32 

.039 

.027  . 

- 

w 

Si.L. 

Cult. 

428 

15-24 

.035 

_ 

ft 

Si.L. 

n 

425 

16-24 

•  017 

,026 

-.001 

tt 

Si.L. 

Virg. 

418 

30- 

.018 

- 

- 

It 

Si.L. 

it 

422 

32- 

.019 

.019 

- 
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In  the  6  to  12  inch  depth  one  location  exhibited  no 
loss  or  gain  while  losses  ranging  from  20  to  190  lbs.  per 
acre  were  found  at  three  locations.  There  the  average 
sulphur  loss  was  calculated  to  be  98  lbs.  per  acre,  or 
14%  of  the  soil*s  original  content* 

The  average  loss  of  sulphur  for  the  0  to  12  Inch 
depth  was  found  to  be  318  lbs.  per  acre.  This  loss  was 
calculated  from  the  results  of  four  locations,  three  of 
which  showed  losses  of  70,  370  and  830  lbs.  per  acre, 
and  one  which  showed  no  loss  or  gain* 

Dark  Brown  Soils, 

Information  regarding  these  soils  is  found  In 
Table  IV,  In  seven  out  of  ten  of  the  surface  horizons 
%  loss  of  from  *005  to  ,017%  sulphur  was  found.  One 
location  exhibited  no  loss  or  gain,  while  two  gains  were 
recorded  in  the  surface  layer  of  .012  and  .027%  sulphur* 
Results  for  the  second  horizon  showed  eight  losses 
of  sulphur  ranging  from  ,001  to  *042%,  and  gains  of  .007 
and  .016%  in  two  cases.  Hie  large  loss  of  ,042%  sulphur 
in  the  case  of  the  7-15  inch  samples  at  Hanley  Is  due  to 
the  sulphur  content  in  the  duplicate  virgin  samples  474  and 
476,  being  .079  and  ,144%  as  compared  to  the  cultivated 
samples  478  and  480  of  .069  and  .070%  respectively.  The 
high  figure  for  the  sulphur  content  of  sample  476  has 
accentuated  the  apparent  loss  shown  in  this  horizon  due 
to  cultivation  of  the  soil.  This  is  an  extreme  exan^le 
of  soil  variation  between  duplicate  samples,  but  Illustrates 
what  may  occur. 
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Table  IV*  Total  sulphur  In  virgin  and  cultivated  dark 
brown  soils*  and  loss  or  gain  in  cultivated* _ 

Total  s 


Location 

Soil 

Class 

Virgin 

or 

Cult# 

Sample 

No. 

Depth 

in 

Inches 

Av.  of 

Dup. 

Samples 

Gain 

or 

Loss 

Cut knife 

L. 

Virg. 

361 

0-6 

.053 

if 

L. 

n 

364 

0-6 

.059 

.056 

- 

» 

L. 

( Cult » 

367 

0-6 

.039 

- 

it 

L« 

(31  yrs. 

369 

0-6 

.039 

.039 

-  ,017 

tf 

Si.L. 

Virg. 

362 

7-22 

.020 

- 

- 

it 

SI.L. 

tt 

365 

7-28 

.026 

.023 

- 

If 

SI.L, 

Cult, 

370 

7-22 

.019 

- 

- 

ti 

SI.L, 

tt 

368 

7-26 

.018 

.019 

— « 004 

H 

Si.L. 

Virg. 

363 

22-28 

.012 

- 

- 

If 

Si.L. 

n 

366 

28-34 

.010 

.011 

- 

Edgerton 

L. 

Virg. 

693 

0-7 

.057 

<■* 

ft 

L. 

ii 

697 

0-7 

.068 

.063 

- 

tt 

L. 

(Cult. 

700 

0-7 

.056 

- 

- 

if 

L. 

(12  yrs. 

703 

0-7 

.048 

,052 

-.011 

it 

Si.L. 

Virgin 

694 

7-12 

,019 

- 

- 

it 

Si.L. 

it 

698 

7-12 

.020 

.020 

- 

tt 

SI.L. 

Cult  * 

701 

7-12 

.037 

- 

- 

it 

Si.L. 

tt 

704 

7-12 

.035 

.036 

**.016 

n 

C. 

Virg. 

695 

12-23 

.030 

- 

n 

C. 

it 

699 

12-23 

.028 

.029 

- 

tt 

C. 

Cult. 

702 

12-23 

.027 

- 

- 

it 

C. 

ii 

705 

12-23 

.028 

.028 

-.001 

« 

C. 

Virg. 

696 

23-29 

.021 

mm 

H  and  Hills  L. 

Virg. 

17 

0-8 

.043 

_ 

• 

it  it 

L. 

ft 

20 

0-8 

.048 

.046 

- 

ii  it 

L. 

(Cult. 

23 

0-6 

,042 

- 

- 

it  ti 

L. 

(20  yrs. 

26 

0-8 

.040 

.041 

-.005 

it  *» 

C.L. 

Virg. 

18 

8-14 

.031 

- 

- 

tt  n 

C.L. 

tt 

21 

8-14 

.041 

.036 

- 

ti  it 

C.L. 

Cult. 

24 

6-12 

.026 

- 

- 

tt  h 

C.L. 

it 

27 

8-14 

.019 

.023 

-.013 

it  tt 

C. 

Virg. 

22 

14-22 

,052 

- 

- 

tt  tt 

C. 

it 

19 

14-22 

.047 

.050 

- 

tt  tt 

C. 

Cult. 

28 

14-22 

.016 

- 

- 

tt  it 

C. 

it 

25 

12-20 

.023 

.020 

-.030 

Hanley 

L. 

Virg. 

473 

0-7 

.045 

- 

- 

it 

L. 

it 

475 

0-7 

.047 

.046 

- 

it 

L. 

(Cult. 

477 

0-7 

.075 

- 

- 

it 

L. 

(30  yrs . 

479 

0-7 

.071 

,073 

+  .027 

it 

L. 

Virg. 

474 

7-15 

.079 

- 

- 

» 

L, 

ti 

476 

7-15 

.144 

.112 

- 

it 

L. 

Cult. 

478 

7-15 

.069 

- 

« 

it 

L. 

it 

480 

7-15 

,070 

.070 

-.042 
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Table  IV.  (Continued) 

Total  S 


Virgin 

Depth 

Av.  of 

Gain 

Soil 

or 

Sample 

in 

% 

Dup* 

or 

Location 

Class 

Cult. 

No* 

Inches 

Samples 

Loss 

Lethbridge 

Si.L. 

Virg. 

439 

0-6 

.040 

«» 

Rotation-C 

Si  *L  . 

ii 

442 

0-6 

.035 

,038 

- 

ii 

Si.L, 

(Cult. 

445 

0-6 

.037 

- 

- 

» 

Si.L. 

(27  yrs. 

448 

0-6 

.039 

.038 

.000 

tt 

Si.L. 

Virg. 

440 

6-18 

.025 

- 

- 

» 

Si.L. 

it 

443 

6-18 

.027 

.026 

- 

it 

Si.L. 

Cult* 

446 

•6-12 

.038 

QB 

- 

rt 

Si.L. 

» 

449 

6-12 

.028 

.  03o 

+  .007 

it 

SI.L. 

Virg. 

441 

18- 

.036 

- 

- 

it 

Si.L. 

ti 

444 

18- 

.030 

.033 

- 

it 

Si.L. 

Cult. 

447 

12- 

.037 

- 

- 

it 

Si.L. 

h 

450 

12- 

.032 

.035 

+.002 

Morr  in 

C. 

Virg. 

706 

0-6 

.071 

.. 

a 

ti 

C. 

it 

709 

0-6 

.059 

.065 

- 

it 

C. 

(Cult. 

712 

0—6 

.049 

- 

«■» 

tt 

C. 

(13  yrs* 

715 

0-6 

*055 

.052 

-.013 

it 

c. 

Virg. 

707 

6-12 

.039 

- 

- 

it 

c. 

it 

710 

6-12 

.050 

.045 

- 

ii 

c. 

Cult . 

713 

6-12 

*037 

- 

- 

it 

c. 

» 

716 

6-12 

.038 

,038 

-  ,007 

tt 

c. 

Virg. 

708 

12-22 

.036 

- 

n 

c. 

ti 

711 

12-22 

.036 

- 

it 

tt 

c. 

c. 

Cult. 

it 

714 

717 

12-22 

12-22 

.036 

.050 

.043 

+  OOTT 

Regina- East  L. 

Virg. 

405 

0-6 

.053 

_ 

• 

tt 

L. 

it 

408 

0-6 

.050 

.052 

- 

it 

L. 

(Cult. 

411 

0-6 

.039 

- 

- 

ti 

L. 

(49  yrs. 

413 

0-6 

.038 

.039 

-.013 

it 

G.L. 

Virg. 

406 

6-18 

.019 

- 

- 

ii 

C.L. 

n 

409 

6-18 

.029 

.024 

- 

it 

C.L. 

Cult. 

412 

6-16 

.022 

- 

- 

it 

C.L. 

n 

414 

6-16 

.024 

.023 

-.001 

it 

C.L. 

Virg. 

407 

18- 

.020 

- 

- 

it 

C.L. 

» 

410 

.022 

.021 

- 

Regina- South 

' 

C. 

Virg. 

395 

0-6 

.046 

- 

- 

it 

C. 

ft 

398 

0-6 

.044 

,045 

- 

it 

C. 

( Cult . 

401 

0-6 

.030 

- 

- 

it 

C. 

(50  yrs . 

403 

0—6 

.028 

.029 

-.016 

tt 

C. 

V  i  3?  • 

396 

6-16 

,028 

- 

- 

n 

C. 

ti 

399 

6-16 

.027 

.028 

- 

« 

C. 

Cult. 

402 

6-16 

.023 

- 

- 

ti 

C. 

tt 

404 

6-16 

.030 

.027 

-.001 

it 

c. 

Virg. 

397 

16- 

.027 

- 

- 

tt 

c. 

tt 

400 

16- 

.023 

.025 

- 

f 
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Table  IV.  (Continued) 

Total  S 


Location 

Soil 

Class 

Virgin 

or 

Cult. 

Sample 

No. 

Depth 

in 

Inches 

Av.  or 

Dup. 

Samples 

Gain 

or 

Loss 

Scott 

L. 

VI  rg. 

351 

0-7 

.034 

ana 

it 

L. 

it 

354 

0-7 

.040 

.037 

- 

It 

La 

($ult. 

357 

0-7 

.052 

- 

- 

II 

L. 

(13  yrs. 

359 

0-7 

.045 

.049  + 

.012 

It 

Si.L. 

Virg. 

352 

7-14 

.030 

- 

- 

It 

Si.L. 

it 

355 

7-14 

.020 

.025 

- 

It 

Si.L. 

Cult 

358 

7-14 

.  019 

- 

- 

It 

Si  .  L  • 

* 

360 

7-14 

.011 

.015  - 

.010 

It 

C.L. 

Vlrg. 

353 

14-20 

.022 

- 

- 

It 

G  .L. 

it 

356 

14-20 

.025 

.024 

- 

Waskada 

L. 

Virg. 

547 

0-6 

,060 

«• 

it 

L. 

M 

550 

0-6 

..067 

.064 

- 

it 

L. 

(Cult. 

553 

0-6 

.060 

- 

- 

it 

L« 

(30  yrs. 

555 

0-6 

.056 

.058  - 

.006 

it 

or 

Si.L. 

C.L. 

Virg. 

548 

6-13 

.  0o4 

os> 

it 

or 

Si.L. 

C.L. 

it 

551 

6—13 

.045 

.050 

03* 

it 

or 

Si.L. 

C.L. 

Cult . 

554 

6-12 

.038 

«e 

it 

or 

Si.L. 

C.L. 

tt 

556 

6-15 

.042 

.040  - 

.010 

it 

or 

Si.L. 

C.L. 

Virg. 

549 

13-17 

.046 

it 

or 

SI.L. 
C  .L  . 

it 

552 

13-17 

.042 

.044 

es 
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Results  we r*©  recorded  for  four  locations  In  the  third 
horizon.  Two  showed  losses  of  sulphur  of  .001  and  .030$,  while 
in  two  cases  gains  of  .002$  and  .007$  were  found. 

Losses  or  gains  of  sulphur  as  calculated  on  a 
pounds  per  acre  basis  for  six  inch  depths  of  dark  brown 
ioil  are  found  in  Table  7. 

In  tii©  0  to  6  inch  depth  seven  out  of  ten 
locations  showed  a  loss  of  sulphur  varying  from  90  to 
340  lbs .  per  acre.  Three  out  of  the  ten  revealed  gains 
of  from  10  to  540  lbs.  per  acre.  The  average  loss  for  the 
ten  locations  was  found  to  be  81  lb a.  of  sulphur  per  acre.  This 
loss  was  shown  to  be  6$  of  the  original  sulphur  content  of  the 
soil. 

Results  for  the  6  to  12  inch  depth  show  that 
at  eight  out  of  ten  locations  losses  ranging  from  20  to 
610  lbs.  of  sulphur  per  acre  ?/©re  recorded.  Sulphur  gains 
of  140  and  240  lbs.  per  acre  were  found  at  two  locations. 

The  average  loss  from  the  ten  locations  was  calculated  to 
be  112  lbs.  per  acre  or  Bfl  of  the  original  content  of 
sulphur. 

The  average  loss  for  the  0  to  12  inch  depth 
for  the  ten  locations  was  shown  to  be  193  lbs.  of  sulphur  per  acre. 
This  included  seven  losses  of  from  70  to  470  lbs.  per  acre  and 
three  gains  of  from  30  to  150  lbs.  per  acre. 
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Black  Soils. 

Table  VI  presents  the  sulphur  analyses  of  samples 
obtained  in  the  black  soil  zone. 

An  inspection  of  Table  VI  reveals  no  loss  or  gain 
of  sulphur  in  the  surface  soil  in  one  location,  a  gain  in 
one  location,  and  losses  in  seven.  The  one  gain  amounted 
to  .003$,  while  the  losses  in  the  seven  samples  ranged  from 
.001  to  .026$. 

In  the  second  horizon  at  five  out  of  nine  locations 
losses  of  from  ,005  to  .041$  were  recorded,  while  in  four 
out  of  nine,  gains  of  from  .001  to  .023$  were  found. 

In  the  third  depth  at  one  out  of  five  locations  a 
loss  of  sulphur  was  shown,  this  being  .002$,  while  at  four 
out  of  five  gains  of  from  .002  to  .007$  were  found. 

Losses  or  gains  of  sulphur,  as  calculated  on  a 
pounds  per  acre  basis  for  the  various  six  inch  depths, 
are  shown  in  Table  VII.  In  eight  out  of  nine  locations  in 
the  0  to  6  inch  depth  losses  of  sulphur  were  recorded, 
varying  in  amount  from  10  to  510  lbs.  per  acre.  In  one  case, 
that  of  Edmonton,  a  gain  of  50  lbs.  per  acre  of  sulphur  was 
found.  The  average  sulphur  loss  for  the  nine  locations  was 
shown  to  be  190  lbs.  per  acre,  which  was  13$  of  the  original 
content  of  sulphur. 

Results  of  the  6  to  12  inch  depth  show  that  in 
two  out  of  the  nine  locations,  gains  of  sulphur  were  found. 
Once  more  a  gain  was  recorded  at  Edmonton,  this  time  of  380 
lbs.  per  acre,  while  at  Portage  la  Prairie  a  gain  of  sulphur 
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Table  VI.  Total  sulphur  In  virgin  and  cultivated  black  soils 
and  loss  or  gain  in  cultivated. 

rAi-otal  s 


Location 

Soil 

Class 

Virgi n 

or 

Cult. 

Sample 

No. 

Depth 

in 

Inches 

$ 

Av.  of 

Dup. 

Samples 

Cain 

or 

i  Loss 

Edmonton 

L. 

Virg. 

307  &  303  0-7 

.089 

a# 

tt 

L» 

it 

312  &  313  0-7 

.087 

.088 

am 

it 

L. 

(Cult. 

317  &  318  0-7 

.089 

* 

tt 

L. 

(20  yrs. 

321  &  322  0-7 

.092 

#091 

+*003 

ii 

Si.  L 

.  Virg. 

309 

7-18 

.048 

- 

- 

u 

Si.L. 

tt 

314 

7-18 

.059 

.054 

- 

it 

Sl.L. 

Cult. 

319 

7-17 

.075 

- 

- 

ii 

SI  •  L  . 

it 

323 

7-17 

.078 

.077 

+  #023 

n 

c. 

Virg. 

310 

18-46 

.030 

- 

am 

ii 

c. 

ti 

315 

18-46 

.024 

.027 

- 

n 

c. 

Cult  • 

320 

17-42 

.030 

tm 

W 

ii 

c. 

it 

324 

17-42 

.027 

.029 

+.002 

it 

c. 

Virg. 

311 

46-70 

.021 

- 

- 

it 

G. 

ii 

316 

46-70 

.027 

,024 

- 

Indian  Head  G.L. 

Virg. 

994 

0-6 

.056 

<» 

Rotation-C  G.L. 

tt 

997 

0-6 

.050 

.053 

tt 

G.L. 

(Cult. 

999 

0-6 

.043 

- 

- 

ii 

G.L. 

(29  yrs. 

1001 

0-6 

.040 

.042 

-.011 

it 

C. 

Virg. 

995 

6-12 

•  044 

- 

- 

tt 

C. 

it 

998 

6-12 

.049 

.047 

- 

it 

C. 

Cult. 

1000 

6-12 

.029 

- 

- 

rt 

C. 

tt 

1002 

6-12 

.030 

.030 

-.017 

n 

C. 

Virg. 

996 

13— 

.034 

- 

- 

Lacomb© 

L. 

Virg. 

153  &  154  0-6 

.077 

o 

Rotation-C  L. 

tt 

158  &  159  0-6 

.074 

.076 

tt 

L. 

(Cult. 

163  &  164  0-6 

.071 

- 

- 

it 

L. 

(25  yrs. 

167  &  168  0-6 

.079 

.075 

-.001 

tt 

L. 

Virg. 

155 

6-15 

.078 

- 

- 

it 

L. 

« 

160 

6-15 

.083 

.081 

- 

tt 

L. 

Cult. 

165 

6-15 

.066 

- 

- 

it 

L. 

tt 

169 

6-15 

.040 

.053 

-.028 

ii 

G.L. 

Virg. 

156 

15-54 

.018 

- 

- 

it 

G.L. 

tt 

161 

15-66 

.021 

.020 

• 

tt 

G.L. 

Cult. 

166 

15-66 

.022 

- 

- 

it 

G.L. 

tt 

170 

15-66 

.022 

.022 

+  .002 

« 

C.L. 

Virg. 

157 

54-66 

.02  6 

- 

o 

ii 

G.L. 

it 

162 

66- 

.033 

- 

- 

LI oy drains  ter  L. 

Virg. 

577 

0-7 

.069 

• 

_ 

tt 

L. 

it 

580 

0-7 

.069 

.069 

- 

ii 

L. 

( Cult . 

583 

0-7 

.064 

» 

mm 

tt 

L. 

(5  yrs. 

586 

0-7 

.073 

.069 

.000 

it 

Si.L. 

Virg. 

578 

7-14 

.040 

- 

- 

it 

Si.L. 

ii 

581 

7-14 

.033 

.037 

tm 

ii 

Si.L. 

Cult. 

584 

7-14 

.021 

- 

- 

it 

Si.L. 

it 

587 

7-14 

.028 

.025 

-.012 

n 

C.L# 

Virg. 

579 

14-20 

.022 

- 

.  - 

ii 

C  «L  • 

ti 

582 

14-20 

.025 

.024 

- 
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Table  VI.  (Continued) 

Total  S _ _ 

Virgin  Depth  Av.  of  Gain 


Location 

Soil 

Class 

or 

Cult. 

Sample  in 

No.  Inches 

% 

Dup. 

Samples 

or 

Loss 

Lloydminster 

G.L. 

Cult, 

585 

14-20 

.025 

- 

- 

tt 

C.L. 

it 

588 

14-20 

.019 

.022 

-.002 

Melfort 

L. 

Virg. 

381 

0-7 

.085 

ii 

L. 

it 

385 

0-7 

.087 

.086 

- 

n 

L. 

(Cult . 

389 

0-7 

.079 

- 

- 

tt 

L. 

(30  yrs 

.  392 

0-7 

.071 

.075 

-.011 

it 

Si.L. 

Virg. 

382 

7-14 

.057 

- 

- 

it 

Si.L. 

n 

386 

7-14 

.053 

.055 

- 

it 

Si.L. 

Cult . 

390 

7-14 

.056 

- 

- 

it 

Si.L. 

n 

393 

7-14 

.058 

.057 

+  .002 

it 

C.L.  or 

C. 

Virg. 

383 

14-24 

.026 

- 

- 

it 

C.L.  or 

C. 

387 

14-24 

.026 

.026 

- 

it 

C.L.  or 

C. 

Cult. 

391 

14-24 

.031 

- 

- 

it 

C.L.  or 

C. 

it 

394 

14-24 

.033 

.032 

+.006 

it 

C. 

Virg. 

384 

24-32 

.032 

- 

- 

ii 

C. 

it 

388 

24-32 

.024 

.028 

- 

Pincher 

Si.L. 

Virg. 

121  & 

122  0-7 

.089 

_ 

Creek 

Si.L. 

u 

125  & 

126  0-7 

.090 

.090 

- 

it 

Si.L. 

(Cult. 

129  & 

130  0-7 

.064 

- 

- 

tt 

Si.L. 

(27  yrs 

.133  & 

134  0-7 

.064 

.064 

-.026 

» 

C. 

Virg. 

123 

7-22 

.036 

- 

- 

ii 

C. 

tt 

127 

7-22 

.030 

.033 

- 

it 

C. 

Cult. 

131 

7-22 

.037 

- 

ES 

it 

C. 

tt 

135 

7-22 

.031 

.034 

+  .001 

n 

C. 

Virg. 

124 

22-28 

.028 

- 

- 

it 

C. 

m 

128 

22-28 

.025 

,027 

- 

it 

'  C. 

Cult. 

132 

22-28 

.037 

- 

- 

it 

C. 

t» 

136 

22-28 

.031 

.034 

+  .007 

Portage  : 

la  Si.L. 

Virg* 

511 

0-8 

.075 

m. 

Prairie 

Si .  L . 

it 

514 

0-8 

.076 

.076 

- 

ii 

Si.L. 

(Cult. 

517 

0-8 

.062 

- 

- 

ti 

Si.L. 

(50  yrs 

.  519 

0-8 

.070 

.066 

-.010 

it 

Si  .L  • 

Virg. 

512 

8-20 

.041 

- 

- 

n 

Si .  L . 

it 

515 

8-20 

,042 

.042 

- 

it 

Si.L. 

Cult. 

518 

8-17 

.047 

- 

- 

it 

Si.L. 

it 

520 

8-17 

.049 

,048 

+  .006 

it 

C.L. 

Virg. 

513 

20-24 

.041 

- 

- 

it 

C.L. 

it 

516 

20-24 

.031 

.036 

— 

' 
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Table  VI.  (Continued) 


Total  S 


Location 

Soil 

Class 

Virgin 

or 

Cult. 

Sample 

No* 

Depth 

in 

Inche  s 

t 

Av.  of 

Dup. 

Samples 

Gain 

or 

Loss 

Selkirk 

C.L. 

Virg. 

521 

0-8 

.080 

If 

C.L. 

it 

525 

0-8 

.080 

.080 

- 

ft 

C.L. 

(Cult. 

529 

0-8 

.062 

- 

- 

»» 

C.L. 

(24  yrs. 

531 

0-8 

.062 

.062 

-.018 

tt 

C. 

Virg. 

522 

8-18 

.040 

- 

- 

tt 

C. 

it 

526 

8-18 

.036 

.038 

- 

It 

C. 

Cult . 

530 

8-20 

.032 

- 

- 

It 

C. 

it 

532 

8-20 

.033 

.033 

-  .005 

tl 

C. 

Virg. 

523 

18-32 

.035 

- 

- 

tl 

C. 

it 

527 

18-32 

.032 

.034 

- 

It 

C. 

tt 

524 

32-36 

.024 

- 

- 

It 

C. 

tt 

528 

32-36 

.026 

.025 

- 

York ton 

L. 

Virg. 

481 

0-7 

.072 

it 

L. 

it 

484 

0-7 

.073 

.073 

- 

tt 

L. 

(Cult. 

487 

0-7 

.061 

- 

- 

n 

L. 

(40  yrs. 

489 

0-7 

.061 

.061 

-.012 

it 

Si  •  L  • 

Virg. 

482 

7-15 

.073 

- 

- 

it 

Si.L. 

» 

485 

7-15 

.085 

,079 

- 

it 

Si.L. 

Cult. 

488 

7-15 

.036 

- 

- 

it 

Si.L. 

tt 

490 

7-13 

.039 

.038 

-  .041 

it 

Si.L. 

Virg. 

483 

15-19 

.042 

- 

- 

u 

Si.L. 

i * 

436 

15-19 

.042 

.041 

- 

}? 
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of  30  lbs.  per  acre  was  shown.  The  analyses  of  the  other 
seven  locations  showed  sulphur  losses  of  from  10  to  730 
lbs.  per  acre.  The  average  loss,  for  this  six  inch  depth, 
of  all  samples  was  found  to  be  136  lbs.  per  acre  or  16# 
of  the  original  sulphur  content. 

For  the  depth  from  0  to  12  inches,  only  at 
Edmonton  was  a  gain  of  sulphur  recorded,  this  being  430 
lbs.  per  acre.  At  the  other  eight  locations  losses  of 
from  160  to  960  lbs.  per  acre  were  obtained.  The  average 
loss  for  all  nine  locations  from  0  to  12  inches  was  found 
to  be  376  lbs.  of  sulphur  per  acre. 

Transition  (Black-Gray)  Soils. 

Information  on  the  sulphur  content  of  these  soils 
is  found  in  Tables  VIII  and  IX.  Analyses  of  the  surface 
horizon  in  six  out  of  seven  cultivated  fields  show  a 
loss  of  sulphur.  These  losses  vary  from  ,002  to  .033#. 

The  gain  recorded  was  .002#.  In  the  second  horizon  losses 
of  from  ,003  to  ,005#  were  found  in  three  locations,  and 
gains  ranging  from  ,002  to  ,020#  sulphur  in  four.  In  the 
third  horizon  of  four  locations  recorded,  two  revealed 
losses  of  ,005  and  ,006#  sulphur,  while  in  the  other  two 
cases  gains  of  .005  and  .009#  were  found. 

Table  IX  shows  losses  and  gains  of  sulphur  In 
these  transition  soils  calculated  on  a  six  inch  depth 
basis.  In  the  0  to  6  inch  depth  six  out  of  seven  locations 
revealed  losses  ranging  from  40  to  670  lbs.  of  sulphur  per 
acre,  while  in  on©  case  a  gain  of  40  lbs.  per  acre  was  shown. 
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Table  VIII*  Total  sulphur  in  virgin  and  cultivated  transi- 
tion  (black-gray)  soils  and  loss  or  gain  in  cultivated* 

■  Total  S 


Virgin 

Depth 

Av.  of 

Gain 

Soil 

or 

Sample 

in 

Dup. 

or 

Location 

Class 

Cult. 

No* 

Inches 

f* 

Samples 

Loss 

Beaver- 

C»  L* 

Virg. 

850 

0-6 

.065 

09 

lodge 

C.L* 

it 

854 

0-6 

.055 

.060 

- 

tl 

C.L, 

(Cult. 

857 

0-6 

.050 

- 

- 

ii 

C.3L* 

(21  yrs* 

860 

0-6 

.066 

.058 

-.002 

ti 

C.L. 

Virg. 

851 

6-10 

.022 

- 

- 

n 

C,L* 

it 

855 

6-10 

.023 

.023 

- 

« 

C.L. 

Cult. 

858 

6-10 

.055 

- 

- 

it 

C.L. 

it 

861 

6-10 

.031 

.043 

+.020 

it 

C. 

Virg. 

852 

io-ig 

*  034 

- 

it 

C. 

tt 

856 

.030 

.032 

- 

it 

C. 

Cult. 

859 

10% 

.036 

it 

c. 

tt 

862 

IQ-20 

26 

*037 

.037 

+  .005 

ii 

c. 

Virg. 

853 

20. 

26 

.084 

- 

- 

Beaverlodge- 

East 

C.L. 

Virg. 

1089 

0-6 

.081 

- 

- 

ii 

C.L. 

ri 

'1090 

0-6 

.071 

,076 

- 

ti 

C.L. 

(Cult. 

1095 

0-6 

.042 

- 

- 

it 

C.L. 

(32  yrs. 

1096 

0-6 

.043 

.043 

-.033 

it 

C.L. 

Virg. 

1091 

6-9 

.018 

- 

- 

ii 

C.L. 

it 

1092 

6-9 

.022 

.020 

- 

n 

C.L. 

Cult. 

1097 

6-9 

.018 

- 

.  - 

ti 

C.L. 

ii 

1098 

6-9 

.025 

.022 

+.002 

it 

C. 

Virg. 

1093 

9-26 

.027 

- 

- 

n 

C. 

tt 

1094 

26-32 

.126 

- 

- 

Pairvi ew 

Si.L. 

Virg. 

863 

0-6 

.086 

«*» 

OB 

ii 

Si.L* 

it 

867 

0-6 

.088 

.087 

- 

it 

Si.L. 

(Cult. 

870 

0-6 

.054 

- 

- 

it 

Si.L. 

(11  yrs. 

873 

0-6 

.055 

.055 

-.032 

tt 

C.L* 

Virg. 

864 

6-12 

*030 

- 

- 

it 

C.L. 

n 

868 

6-12 

.028 

.029 

- 

ti 

C.L. 

Cult. 

871 

6-12 

.025 

- 

- 

n 

C .  L. 

it 

874 

6-12 

.025 

.025 

-.004 

tt 

SI.L.  or 

L« 

Virg. 

876 

0-7 

.079 

- 

- 

ti 

Si.L.  or 

L* 

it 

880 

£>• 

1 

O 

.097 

.088 

- 

it 

Si.L.  or 

L. 

Cult. 

883 

0-7 

.064 

- 

- 

» 

Si.L.  or 

L. 

it 

886 

0-7 

.062 

.063 

-.025 

tt 

C.L. 

Virg. 

877 

7-13 

.031 

- 

- 

tt 

C.L. 

it 

881 

7-13 

.029 

.030 

- 

it 

C.L. 

Cult. 

884 

7-13 

.024 

- 

- 

it 

C.L. 

ti 

887 

7-13 

.025 

.025 

-.005 
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Table  VIII.  (Continued) 

Total  S 


Location 

Soil 

Class 

Virgin 

or 

Cult. 

Sample 

No. 

Depth 

in 

Inches 

$ 

A  v .  of 

Dup. 

Samples 

Gain 

or 

Loss 

Grande 

Si.L. 

Virg. 

831 

0-6 

.037 

am 

ma 

Prairie 

Si.L. 

it 

835 

0-6 

.039 

.038 

- 

n 

Si.L. 

(Cult. 

838 

0-6 

.041 

- 

» 

N 

Si.L. 

(25  yrs. 

841 

0-6 

.039 

.040 

+  .002 

If 

C. 

Virg. 

832 

6-12 

.030 

- 

- 

tl 

C. 

h 

836 

6-12 

.027 

.029 

- 

II 

C. 

Cult . 

839 

6-12 

.027 

<*» 

- 

If 

c. 

it 

842 

6-12 

.025 

.026 

-.003 

If 

c. 

Virg. 

833 

12-24 

.036 

- 

- 

fl 

c. 

tt 

837 

12-24 

,035 

.036 

- 

ff 

c. 

Cult. 

840 

12-26 

.037 

- 

It 

c. 

« 

843 

12-26 

.024 

.031 

-.005 

ff 

c. 

Virg. 

834 

24-30 

.066 

- 

ft 

c. 

tt 

1105  0-lim© 

layer 

.041 

High 

Prairie 

G.L. 

Virg. 

911 

0-5 

.110 

- 

- 

tt 

tt 

C.  L. 

it 

915 

0-5 

•  11 1 

.111 

Wft 

it 

« 

C.L. 

(Cult. 

918 

0-5 

.080 

- 

- 

« 

tt 

C.L. 

(29  yrs. 

921 

0-5 

.078 

.079 

-.032 

it 

Tt 

C. 

Virg. 

912 

5-12 

.026 

- 

- 

ti 

ft 

C. 

tt 

916 

5-12 

.031 

.029 

- 

it 

fl 

c. 

Cult. 

919 

5-12 

.040 

- 

- 

tt 

ft 

c. 

it 

922 

5-12 

.040 

.040 

+  .011 

ti 

ft 

c. 

Virg. 

913 

12-18 

.032 

- 

- 

it 

ff 

c. 

tt 

917 

12-18 

.045 

.039 

- 

« 

tt 

c. 

Cult. 

920 

12-18 

.035 

- 

- 

tt 

ff 

c. 

it 

923 

12-18 

.031 

.033 

-.006 

tt 

ft 

C.L. 

Virg. 

924 

0-7 

.122 

am 

- 

tt 

ft 

C.L. 

it 

927 

0-7 

.121 

.122 

- 

tt 

ft 

C  «L . 

(Cult. 

930 

0-7 

.112 

- 

ti 

ff 

C.L. 

(11  yrs. 

933 

0-7 

.110 

.Ill 

-.011 

ti 

ft 

C. 

Virg. 

925 

7-14 

.039 

- 

- 

it 

11 

C. 

it 

928 

7-14 

.039 

.039 

- 

tt 

ft 

c. 

Cult. 

931 

7-14 

»  042 

- 

- 

it 

It 

c. 

it 

934 

7-14 

.043 

.043 

+.004 

tt 

tt 

Si . L •  t  o 

C.L. 

Virg. 

926 

14-20 

.030 

- 

- 

it 

ft 

Si.L.  to 

C.L. 

it 

929 

14-29 

.040 

.035 

- 

it 

It 

SI.L.  to 

C.L. 

Cult. 

932 

14-20 

.044 

- 

- 

it 

If 

Si.L.  to 

C  .L. 

it 

935 

14-20 

.043 

.044 

+.009 

i 
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The  average  loss  of  sulphur  in  the  0  to  6  inch  depth  was 
found  to  be  361  lbs.  per  acre,  which  was  20$  less  than  had 
originally  been  present  in  the  soil. 

In  the  6  to  12  inch  depth,  results  of  three  out 
of  six  locations  showed  losses  of  sulphur  varying  from  40 
to  170  lbs.  per  acre,  while  three  showed  gains  of  from  20 
to  310  lbs.  per  acre.  The  average  gain  of  sulphur  for  the 
six  locations  was  calculated  to  be  78  lbs,  per  acre,  which 
was  an  increase  of  10$  over  the  original  sulphur  content. 

The  average  loss  of  sulphur  for  the  0  to  12 
inch  depth  was  found  to  be  310  lbs.  per  acre.  This  was 
made  up  of  4  losses  of  from  190  to  730  lbs.  per  acre, 
and  one  gain  of  270  lbs.  per  acre. 

Transition  (Gray-Black)  Soils. 

Table  X  presents  the  data  obtained  for  the 
sulphur  content  of  gray-black  soils  of  the  transition  zone. 

In  the  first  horizon,  results  of  five  out  of  six  locations 
sampled  showed  losses  of  sulphur  varying  from  .005  to  .030$. 

At  the  other  location  a  gain  of  .015$  was  recorded. 

In  the  second  horizon  losses  were  found  in 
three  locations,  while  gains  were  obtained  in  the  other 
three.  The  losses  were  *002,  .002  and  ,005$,  while  the 
gains  were  *003,  .004  and  .010$  sulphur* 

Only  two  locations  were  recorded  in  the  third 
horizon,  and  of  these  one  revealed  a  loss  of  sulphur  of 
.009$  and  the  other  a  gain  of  *017$, 

Three  locations,  Beaverlodge,  south-east;  H^nes 
Creek  north;  and  Belloy- Eagle  sham. ;  are  recorded  here  for  which 
only  virgin  samples  are  reported.  Similar  results  were 
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Table  X.  Total  sulphur  in  virgin  and  cultivated  transition 
(gray- black)  soils  and  loss  or  gain  in  cultivated* _ 

Total  S 


Location 

Soil 

Class 

Virgin 

or 

Cult. 

Sample 

No. 

Depth 

in 

Inches 

$ 

Av.  of 

Dup. 

Samples 

Gain 

or 

Loss 

Beaverlodge- 
South-  C.L. 

Virg. 

1099 

0-5 

.025 

East 

C.L. 

ft 

1100 

0-5 

.024 

.025 

it 

C.L. 

« 

1101 

5-8 

.018 

n 

C.L. 

tt 

1102 

5-8 

.019 

.019 

- 

Bel  loy- 

Si.L. 

»t 

1110 

0-3 

.127 

.. 

_ 

Eaglesham  Si.L. 

ft 

1111 

3-13 

.007 

- 

- 

tt 

C 

n 

1112 

13-32 

.019 

- 

- 

n 

c 

tt 

1113 

32-38 

.041 

- 

- 

Debolt 

C.L. 

Virg. 

794 

0-6 

.039 

_ 

w 

C.L. 

a 

798 

0—6 

.040 

.040 

- 

it 

C.L. 

( Cult . 

801 

0-6 

,054 

- 

- 

« 

C.L. 

(20  yrs. 

803 

0-6 

.055 

•  055 

4-. 015 

it 

C.L. 

Cult. 

807 

0-6 

.035 

- 

MB 

it 

C.L. 

tt 

810 

0-6 

.035 

.035 

-.005 

it 

C.L. 

Virg. 

795 

6-12 

.024 

- 

<09 

it 

C.L. 

n 

799 

6-12 

.026 

.025 

- 

n 

C.L. 

(Cult. 

802 

5-12 

.028 

- 

mm 

tt 

C.L. 

(6  yrs. 

804 

6-12 

.028 

.028 

+.003 

ft 

C.L. 

Cult. 

808 

6—12 

.020 

- 

ft 

C.L. 

» 

811 

6-12 

.020 

.020 

-.005 

Palher 

C.L. 

Virg. 

1054 

0-5 

.055 

it 

C.L. 

tt 

1055 

0-5 

•  066 

.062 

MB 

tt 

C.L. 

(Cult. 

1060 

0-5 

.036 

* 

tt 

C.L. 

(18  yrs. 

1061 

0-5 

.027 

.032 

-.030 

ft 

Si.L. 

Virg. 

1056 

5-9 

.022 

- 

- 

it 

Si.L. 

tt 

1057 

5-9 

.023 

.©23 

- 

n 

Si.L. 

Cult. 

1062 

5-9 

.033 

- 

- 

tt 

Si.L. 

» 

10 62 A 

5-9 

.021 

.027 

+  •  004 

it 

C. 

Virg. 

1058 

9-23 

.053 

- 

» 

tt 

c. 

tt 

1059 

23-30 

.071 

- 

• 

it 

c. 

Cult. 

1063 

9-23 

.012 

- 

- 

Hines  Creek  L . 

Virg. 

1118 

0-5 

.079 

CM 

-North 

C.L. 

tt 

1119 

5-10 

.014 

- 

- 

tt 

c. 

tt 

1120 

10-16 

.023 

- 

- 

n 

G. 

tt 

1121 

16-22 

.034 

- 

ess 

Hines  Creek- 
South-  C.L* 

Virg. 

1122 

0-1 

.053 

East 

C.L. 

tt 

1123 

1-8 

.015 

- 

- 

rt 

C.L. 

ti 

1124 

0-8 

.031 

- 

- 

it 

C.L. 

a 

1125 

0-8 

.026 

.029 

- 

it 

C.L. 

(Cult. 

1129 

0-8 

.015 

- 

- 

it 

C.L. 

(15  yrs. 

1130 

0-8 

.009 

.012 

-.007 

it 

c. 

Virg. 

112  6 

8-14 

.017 

« 

- 

If 

C. 

a 

1127 

8-14 

.015 

.016 

- 

C. 

Cult. 

1131 

8-14 

.019 

- 

- 
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Location 

Table  X. 

Virgin 
Soil  or 

Class  Cult, 

(Continued) 

Depth 

Sanple  in 

No,  Inches 

Total  S 
Av.  of 

Dup. 

%  Samples 

Gain 

or 

Loss 

Hines  Creek- 
South-  C  . 

Cult. 

1132 

8-14 

.033 

.026 

+  .010 

East 

C. 

Virg. 

1128 

14-20 

.022 

- 

- 

Nampa 

C.L. 

Virg. 

892 

0-6 

.055 

• 

_ 

it 

C.L. 

tt 

896 

0-6 

,038 

.047 

- 

h 

C.L, 

(Cult. 

899 

0-6 

.016 

- 

- 

T» 

C  .L  • 

(19  yrs 

.  902 

0-6 

.033 

.025 

-.022 

!l 

C.L. 

Cult. 

905 

0-6 

.053 

- 

- 

tt 

C.L. 

tt 

908 

0-6 

.024 

.039 

-.008 

fl 

C.L. 

Virg. 

893 

6-12 

.023 

- 

- 

ft 

C.L. 

tt 

897 

6-12 

.009 

.016 

- 

ft 

C.L. 

Cult. 

900 

6-12 

.018 

- 

- 

tt 

C.L. 

tt 

903 

6-12 

.009 

.014 

-.002 

tt 

C.L. 

tt 

906 

6-12 

.012 

- 

- 

tt 

C.L, 

it 

909 

6-12 

.015 

.014 

-.002 

tt 

C. 

Virg. 

894 

12-32 

,024 

«• 

- 

tt 

C. 

tt 

898 

12-32 

.027 

.026 

- 

tf 

c. 

(Cult, 

901 

12-32 

.026 

- 

«» 

tt 

C. 

(5  yrs , 

904 

12-32 

.059 

.043 

+.017 

tt 

C. 

Gul  t . 

907 

12-32 

.021 

- 

- 

tt 

C. 

tt 

910 

12-32 

.013 

.017 

-.009 

ft 

C. 

Virg. 

895 

II-38 

.085 

- 

- 
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#  Loss  or  gain  computed  from  the  difference  in  sulphur  content  between  virgin  and 

cultivated  soils* 
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obtained  in  these  virgin  soils  as  in  other  virgin  samples 
from  the  gray-black  soils  of  the  transition  zone.  The 
high  sulphur  content  of  the  sample  No.  1110,  i.e.  0-3  inches 
at  Belloy-Eaglesham,  shows  the  association  of  high  sulphur 
content  with  high  organic  matter  content  of  the  soil* 

The  losses  or  gains  of  sulphur  in  the  gray-black 
soils  of  the  transition  zone  as  calculated  on  a  pounds  per 
acre  basis  for  six  inch  depths  are  presented  in  Table  XX. 
Sulphur  losses  are  shown  in  the  first  six  inches  at  five 
out  of  six  locations.  In  five  cases  the  losses  ranged  from 
90  to  440  lbs*  of  sulphur  per  acre,  while  in  one  case  a 
gain  was  recorded  of  300  lbs.  per  acre.  The  average  sulphur 
loss  for  the  six  locations  was  found  to  be  193  lbs.  per 
acre.  This  was  a  loss  from  the  original  sulphur  content  of 
the  soil  of  28$. 

Of  six  locations  sampled  in  the  6-12  inch  d  epth, 
four  losses  of  sulphur  were  found  along  with  two  gains. 

The  losses  ranged  from  50  to  360  lbs.  per  acre,  and  the 
gains  were  20  and  60  lb 3.  per  acre.  The  average  loss  for 
the  6-12  inch  depth  was  shown  to  be  80  lbs.  of  sulphur  per 
acre  or  14^  of  the  original  content. 

The  average  loss  of  sulphur  for  the  0-12  inch 
depth  was  calculated  to  b e  273  lbs.  per  acre.  This  was 
made  up  of  five  losses  of  from  190  to  800  lbs.  per  acre  and 
one  gain  of  360  lbs.  per  acre. 
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Gray  Soils, 

Results  for  determinations  of  sulphur  in  the 

gray  soil  zone  are  found  in  Table  XII. 

In  the  surface  horizon  analyses  of  six  out  of 

seven  cultivated  fields  show  losses  of  sulphur  ranging  from 

.003  to  •015$,  while  one  indicates  no  loss  or  gain. 

Analysis  of  the  second  horizcn  revealed  four 

locations  with  no  loss  or  gain  of  sulphur,  two  with  losses 

of  .003  and  ,004$,  and  one  with  a  gain  of  ,007$,  In  the 

showed 

third  horizon  three  locations  were  reported,  two/ gains  of 
sulphur  of  ,006  and  *010$,  along  with  one  loss  of  *014$, 

Here  again  virgin  samples  only  were  analyzed 
for  sulphur  at  a  number  of  locations.  Similar  results  were 
obtained  for  these  virgin  samples  as  for  other  virgin  soils 
of  the  gray  soil  zcaoe.  High  sulphur  results  were  associated 
with  the  high  organic  matter  content  of  the  surface  soil* 
Generally  the  gray  soils  are  quite  low  in  total  sulphur 
content  in  comparison  to  the  soils  of  the  other  zones* 

Table  XIII  presents  the  results  from  the  gray 
soils  as  calcuMed  for  six  inch  depths  on  a  pounds  per 
acre  basis.  In  the  0-6  inch  depth  six  out  of  seven  lo¬ 
cations  reveal  sulphur  losses  of  from  50  to  300  lbs.  per 
acre,  while  one  location  shows  no  loss  or  gain.  The  average 
loss  for  the  seven  locations  was  shown  to b  ©  137  lbs.  per 
acre,  which  was  27$  of  the  soil’s  original  sulphur  content. 

Five  out  of  seven  cultivated  fields  showed 
losses  of  sulphur  of  from  10  to  130  lbs.  per  acre  in  the 
6  to  12  Inch  depth,  one  showed  no  loss  or  gain,  while  in 
one  case  a  gain  of  100  lbs.  per  acre  was  recorded. 
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Table  XII.  Total  sulphur  in  virgin  and  cultivated  gray  soils 
_ and  loss  or  gain  in  cultivated, _ _ 

Total  s 


Location 

Soil 

Class 

Virgin 

or 

Cult. 

Sample 

No. 

Depth 

in 

Inche  s 

$ 

Av.  of 

Dup. 

Samples 

Gain 

or 

Loss 

Aggie  & 

Si.L. 

Virg. 

1064 

0-1 

.065 

Valleyview 

Si.L. 

ft 

1065 

1-6 

.016 

- 

rv 

C.L. 

it 

1066 

6-9 

.029 

- 

- 

w 

C. 

w 

1067 

9-22 

.015 

- 

- 

tt 

C. 

« 

1068 

22-28 

.016 

- 

- 

Bat  tie 

Si.L. 

Virg. 

889 

0-2 

.046 

River 

Si.L. 

ft 

890 

2-8 

.016 

- 

- 

tt 

C. 

tt 

891 

8-14 

.021 

- 

- 

Breton 

Si.L. 

Virg. 

681 

0-7 

.026 

nm 

(Johnston) 

Si.L. 

tt 

684 

0-7 

.019 

.023 

- 

Si.L. 

(Cult. 

687 

0-7 

.012 

- 

- 

rt 

Si.L. 

(15  yrs. 

690 

0-7 

.011 

.012 

-.011 

tt 

C. 

Virg. 

682 

7-14 

.014 

- 

- 

tt 

c. 

it 

685 

7-14 

.012 

.013 

- 

H 

c. 

Cult. 

688 

7-14 

.013 

- 

- 

fl 

C. 

tt 

691 

7-14 

.013 

.013 

.000 

tt 

C. 

Virg. 

683 

14-36 

.016 

- 

- 

tt 

c. 

tt 

686 

14-36 

.012 

.014 

- 

ft 

c. 

Cult. 

689 

14-36 

.027 

- 

- 

tt 

c. 

tt 

692 

14-36 

.021 

.024 

+  .010 

Carrot  < 

5reek 

Si.L. 

Virg. 

603 

0-2 

.065 

** 

- 

ft 

w 

Si.L. 

tt 

604 

2-7 

.021 

- 

- 

H 

tt 

Si.L. 

m 

605 

0-7 

.011 

- 

- 

tt 

tt 

Si.L. 

» 

608 

0-7 

.009 

.010 

- 

« 

tt 

C.L. 

H 

606 

7-14 

.009 

- 

- 

tt 

tt 

C.L. 

tt 

609 

7-14 

.016 

.013 

- 

tt 

tt 

C. 

tt 

607 

14-36 

.022 

- 

- 

n 

•tt 

c. 

II 

6*0 

14-36 

.024 

.023 

- 

Cherhill 

Ao 

Virg. 

645 

0-2 

.051 

- 

- 

tt 

L. 

tt 

646 

2-7 

.022 

- 

- 

tt 

L  • 

tt 

647 

0-7 

.023 

tt 

L. 

tt 

650 

0-7 

.019 

.021 

- 

tt 

c. 

tt 

648 

7-14 

.026 

•» 

- 

b 

C. 

tt 

651 

7-14 

.014 

.020 

- 

tt 

c. 

n 

649 

14-36 

.031 

- 

- 

tt 

c. 

ft 

652 

14— 3b 

.024 

.028 

— 

Eds  on 

A0 

Virg* 

617 

0-1 

.039 

- 

- 

tt 

Si.L. 

» 

618 

1-7 

.008 

- 

- 

tt 

Si  «L« 

ft 

619 

0-7 

.013 

- 

- 

tt 

Si.L. 

tt 

622 

0-7 

.010 

.012 

- 

tt 

c. 

it 

620 

7-14 

.014 

* 

- 

tt 

c. 

ft 

623 

7-14 

.015 

.015 

- 

H 

c. 

tt 

621 

14-36 

.009 

- 

- 

tt 

c. 

tt 

624 

14-36 

.007 

.008 

- 

i 
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Table  XII*  (Continued) 


Total  S 


Location 

Soil 

Class 

Virgin 

or 

Cult. 

Sample 

No. 

Depth 

in 

Inches 

i 

Av.  of 

Dup, 

Samples 

Gain 

or 

Loss 

Goodfare 

SI.L. 

VIrg. 

818 

0-8 

.024 

am 

BO 

tt 

Si  .1*. 

it 

822 

0-8 

.032 

.028 

- 

tt 

Si.L. 

(Cult. 

82  5 

0-6 

.015 

- 

- 

it 

Si.L. 

(21  yrs, 

,  828 

0-6 

.011 

.013 

-.015 

tt 

C. 

Virg. 

819 

8-14 

.022 

- 

- 

ii 

C. 

« 

823 

8-14 

.022 

.022 

- 

it 

C. 

Cult. 

826 

6-12 

.023 

- 

- 

tt 

C. 

it 

829 

6-12 

.020 

.022 

.000 

tt 

C. 

Virg. 

821 

14-25 

e  054 

« 

- 

M 

C, 

M 

824 

14-25 

.039 

.047 

- 

tt 

C. 

Cult. 

827 

12-24 

•  030 

- 

tt 

C. 

tt 

830 

12-24 

.036 

.033 

-.014 

Grovedale 

A-o 

Virg. 

1081 

0-1 

.055 

mm 

- 

rt 

Si.L. 

it 

1082 

1-10 

.022 

- 

- 

tt 

c. 

tt 

1083 

10-22 

.018 

- 

- 

it 

c. 

tt 

1084 

22-28 

.042 

- 

- 

Gunn 

Ao 

Virg. 

631 

0-2 

.084 

„ 

it 

L. 

tt 

632 

2-7 

.012 

- 

- 

it 

L. 

« 

633 

0-7 

.024 

- 

- 

it 

L. 

tt 

636 

0-7 

.025 

.025 

- 

it 

G.L. 

tt 

634 

7-14 

.009 

- 

- 

tt 

C.L. 

tt 

637 

7-14 

.017 

.013 

- 

tt 

c. 

tt 

635 

14-36 

.020 

- 

- 

tt 

C. 

it 

638 

14-36 

.018 

.019 

- 

Hythe- 

L. 

Virg. 

1106 

0-5 

.029 

.. 

• 

North- 

Si.L. 

it 

1107 

5-10 

.016 

- 

- 

West 

C. 

it 

1108 

10-24 

.019 

- 

- 

m 

C. 

it 

1109 

24-30 

.034 

- 

- 

Kenzie 

Ao 

Virg. 

1043 

0-1 

.076 

m 

tt 

SI.L. 

« 

1044 

1-9 

.014 

- 

- 

tt 

Si.L. 

it 

1045 

0-8 

.018 

- 

- 

tt 

Si.L. 

tt 

1046 

0-8 

.017 

.018 

- 

it 

Si.L. 

(Cult. 

1050 

0-9 

.025 

- 

- 

tt 

Si.L. 

(5  yrs. 

1051 

0-9 

.010 

.018 

.000 

« 

C. 

Virg. 

1047 

9-21 

.017 

- 

- 

ti 

C. 

tt 

1048 

9-21 

.016 

.017 

- 

it 

c. 

Cult. 

1052 

9-21 

.013 

• 

- 

tt 

c. 

ii 

1053 

9-21 

.021 

.017 

.000 

tt 

c. 

Virg. 

1049 

21-30 

.089 

- 

- 

Love 

Si.L. 

Virg. 

956 

0-7 

.017 

it 

SI.L. 

ti 

960 

0-7 

.019 

.018 

- 

■a 

Si.L. 

(Cult. 

962 

0-7 

.016 

- 

- 

tt 

Si.L. 

(7  yrs* 

964 

0-7 

.  013 

.015 

-  •  003 

tt 

c. 

Virg. 

957 

7-14 

.008 

- 

- 

tt 

c. 

tt 

961 

7-14 

.013 

.011 

- 

.  tt 

c. 

Cult . 

963 

7-14 

.011 

- 

- 
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Table  XII.  (Continued). 


Total  3 


Location 

Soil 

Class 

Virgin 

or 

Cult. 

Sample 

No. 

Depth 

in 

Inches 

ft 

Av.  of 
Dup . 
Samples 

Gain 

or 

Loss 

Love 

C. 

Cult. 

965 

7-14 

.011 

.011 

.000 

C. 

Virg. 

958 

14-30 

.009 

mat 

- 

ti 

c. 

it 

959 

30-36 

,010 

- 

- 

Mac Kay 

Si.L. 

Virg. 

591 

0-7 

.024 

• 

— 

it 

Si.L. 

it 

594 

0-7 

.021 

.023 

- 

TI 

Si.L. 

(Cult . 

597 

0-7 

.018 

- 

- 

II 

Si.L. 

(14  yrs. 

600 

0-7 

.020 

.019 

— ,  004 

it 

c. 

Virg. 

592 

7-14 

.006 

- 

- 

II 

c. 

tt 

595 

7-14 

.006 

.006 

- 

II 

c. 

Cult, 

598 

7-14 

.011 

- 

II 

c. 

ii 

601 

7-14 

.015 

.013 

*.007 

II 

c. 

Virg. 

593 

14-36 

.008 

- 

- 

It 

c. 

n 

596 

14-36 

.009 

.009 

- 

II 

c. 

Cult. 

599 

14-36 

.012 

- 

- 

It 

G. 

ti 

602 

14-36 

.017 

.015 

+.006 

Rycrof t- 

Ao 

Virg. 

1114 

0-3 

.085 

- 

- 

East 

C. 

15 

1115 

3-5 

.038 

- 

- 

it 

C. 

>1 

1116 

5-12 

.018 

- 

- 

ii 

c. 

II 

1117 

12-24 

.028 

- 

- 

Sturgeon 

A 

Q 

Virg. 

1069 

0-3 

.147 

— 

— 

Lake 

Si.L. 

ii 

1070 

3-8 

.018 

- 

- 

it 

Si.L. 

n 

1071 

0-8 

.026 

- 

- 

ii 

Si.L. 

ti 

1072 

0-8 

.034 

.030 

- 

# 

Si.L. 

(Cult. 

1077 

0-8 

.019 

- 

- 

ti 

Si.L. 

(11  yrs. 

1078 

0-8 

.016 

.018 

-.012 

it 

SI.L. 

Virg. 

1073 

8-15 

.017 

- 

- 

ii 

Si.L. 

ti 

1074 

8-15 

.020 

.019 

- 

u 

Si.L. 

Cult. 

1079 

8-13 

.014 

- 

- 

ti 

Si.L. 

it 

1080 

8-13 

.016- 

.015 

-.004 

ti 

C. 

Virg. 

1075 

15-24 

•  018 

- 

- 

it 

C. 

ii 

1076 

24-30 

.023 

- 

— 

Tweedsmuir 

P.S.L. 

Virg. 

371 

0-7 

•  029 

ti 

P.S.L. 

it 

374 

0-7 

.018 

.024 

- 

41 

P.S.L. 

(Cult. 

377 

0-7 

.019 

- 

ta 

it 

P.S.L. 

(12  yrs. 

379 

0-7 

.023 

.021 

-.003 

ii 

S.L. 

Virg. 

372 

■  7-36 

.008 

- 

- 

it 

S.L. 

it 

375 

7-36 

.016 

.012 

- 

ti 

S.L. 

Cult. 

378 

7-36 

.008 

- 

- 

ti 

S.L. 

it 

380 

7-36 

.009 

.009 

-.003 

n 

Virg. 

373 

36-42 

.018 

- 

- 

ii 

376 

36-42 

.015 

.017 

— 

Wapiti 

A-o 

Virg. 

1085 

0-2 

.056 

-» 

. 

» 

Si.L. 

it 

1086 

2-7 

.028 

- 

- 

ti 

C. 

ti 

1087 

7-15 

.021 

- 

- 

ti 

C. 

ti 

1088 

15-24 

.037 

- 

- 

>A 
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The  average  loss  for  the  seven  locations  was  calculated 
to  be  27  lbs.  per  acre  or  5$  of  the  original  sulphur  content 
of  the  soil. 

The  average  loss  of  sulphur  for  the  0  to  12  inch 
depth  was  found  to  be  164  lbs.  per  acre.  This  was  made  up 
of  five  losses  of  from  80  to  380  lbs.  per  acre,  one  gain  of 
30  lbs.  per  acre,  and  no  loss  or  gain  in  one  instance. 

NITROGEN,  ORGANIC  CARBON,  ORGANIC  MATTER 
AND  C  :N  RATIOS. 

Results  of  the  determination  of  nitrogen  and  organic 
carbon  and  the  calculations  for  organic  matter  and  carbon: 
nitrogen  ratios  are  found  in  Table  XIV.  All  samples 
analyzed  were  obtained  in  the  Peace  River  area  of  Alberta, 
and  the  results  have  not  previously  been  published.  At 
some  locations  both  virgin  and  cultivated  samples  were 
obtained,  while  at  others  only  virgin  soils  were  sampled. 

Nitrogen  Results. 

Results  of  the  nitrogen  determinations  are  presented 
in  Tables  XIV  and  XV.  The  highest  percentage  of  nitrogen 
was  obtain  ed  In  the  forest  litter  and  virgin  surface 

soil  samples • 

In  both  virgin  and  cultivated  soils  the  surface 
samples  showed  higher  amounts  of  nitrogen  than  were  found 

in  the  subsurface  and  subsoil.  In  several  cases  a  higher 

/ 

percentage  of  nitrogen  was  obtained  in  the  subsoil  samples 
than  in  the  leached  subsurface  soil. 
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Table  XIV,  Nitrogen,  organic  carbon,  organic  matter  and  C:N  ratios  in  some  western 

Canada  prairie  province  soils. 
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All  samples  analyzed  for  nitrogen  were  obtained 
in  the  gray  so3.1  zone  and  the  gray-black  and  black-gray  soils 
of  the  transition  zone.  The  results  are  in  line  with  those 
obtained  by  Caldwell,  Wyatt  and  Newton  (5)  on  similar  soils. 

Only  five  locations  were  reported  with  both  virgin 
and  adjacent  cultivated  soils  sampled.  Losses  or  gains  of 
nitrogen  as  calculated  on  a  pounds  per  acre  basis  for  6  inch 
depths  are  shown  in  Table  XV,  In  the  surface  soil  in  four 
out  of  five  cases  nitrogen  losses  ranging  from  250  to  7,030 
lbs,  per  acre  were  shown,  while  in  the  fifth  a  gain  of  360 
lbs,  per  acre  was  found.  The  average  loss  for  the  four  loca¬ 
tions  was  found  to  be  2,868  lbs.  per  acre,  or  26 %  of  the  original. 
In  the  subsurface  two  locations  showed  nitrogen  gains  of  240 
and  430  lbs.  per  acre,  while  two  showed  losses  of  110  and 
760  lbs.  per  acre.  The  average  loss  for  the  four  locations  was 
found  to  be  200  lbs.  per  acre,  or  of  soils f  original 
nitrogen  content. 

Organic  Carbon  Results, 

Organic  carbon  determinations  were  made  on  the 
same  Peace  River  area  samples  that  were  analyzed  for  nitrogen. 

The  results  appear  in  Tables  XIV  and  XVI, 

Samples  from  fifteen  locations  were  analyzed,  and 
of  these  all  virgin  soils  contained  more  organic  carbon  in 
the  surface  than  in  the  subsurface.  The  highest  percentages 
of  organic  carbon  were  obtained  in  the  forest  litter  and 
virgin  soil  samples.  Five  cultivated  fields  were  sampled,  and 
in  all  cases  the  organic  carbon  was  lower  in  the  sxibsurfac© 
than  in  the  surface  soil.  In  some  cases  more  and  In  some  cases 
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Table  XVI.  Organic  carbon  in  virgin  soils  and  loss  or  gain  In  adjacent  cultivated  soils 
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less 

* organic  carbon  was  found  in  the  subsoil  as  compared  to  the 
subsurface  soil. 

At  five  locations  samples  from  both  virgin 
soil  and  an  adjacent  cultivated  field  were  obtained.  The 
losses  or  gains  of  organic  carbon  as  calculated  on  a 
pounds  per  acre  for  six  inch  depths  basis  are  presented 
in  Table  XVI. 

In  the  surface  soil  the  cultivated  samples 

showed  a  loss  of  organic  carbon  as  compared  to  virgin  soil 

at  four  out  of  five  locations.  The  losses  ranged  from 

11,700  lbs.  per  acre  to  91,400  lbs.  per  acre,  while  the 

gain  was  3,500  lbs.  per  acre.  The  average  loss  of  organic 

carbon  in  the  surface  soil  was  shown  to  be  38,380  lbs.  per 

acre,  which  was  a  loss  from  the  original  of  53$.  Analyses 
the 

of  the  soils  of /subsurface  showed  organic  carbon  losses 
of  from  500  to  8,900  lbs.  per  acre  in  three  out  of  four 
cases  and  in  one  a  gain  of  3,100  lbs.  per  acre.  The  average 
loss  of  organic  carbon  for  the  four  locations  was  found 
to  be  2,150  lbs.  per  acre,  which  was  11$  of  the  original* 
Organic  Matter* 

The  organic  matter  estimations  were  obtained 
by  multiplying  the  organic  carbon  contents  by  1*724,  The 
results  are  presented  in  Table  XIV* 

Here  again  the  highest  organic  matter  was  ob¬ 
tained  in  the  forest  litter  and  virgin  surface  soil  samples* 
The  organic  matter  content  of  the  surface  soil  was  higher 
than  that  of  the  subsurface  in  both  virgin  and  cultivated 
soils.  In  the  subsoil  the  organic  matter  was  higher  than 
that  of  the  subsurface  in  some  cases  and  lower  in  others* 
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Table  XVII.  Carbons  Nitrogen  ratios  of  virgin  and  cultivated 


soils . 


Virgin 

Depth 

Av. 

Soil 

or 

Sample 

{  In 

C:N 

C:N 

Location 

Class 

Zone 

Cult. 

No* 

Inches 

Ratio 

Ratio 

Beaverlodge- 

C.L. 

Bl.Tr . 

Sod. 

1089 

0-6 

11*4 

East 

C.L. 

ft 

ft 

1090 

0-6 

11.2 

11,3 

h 

C.L. 

it 

Cult. 

1095 

0-6 

9.9 

•m 

it 

C.L. 

tt 

it 

1096 

0-6 

9.7 

9*8 

t» 

C. 

tt 

Sod. 

1091 

6-9 

9*1 

rt 

C. 

tt 

it 

1092 

6-9 

8.9 

9.0 

if  \ 

C.L. 

tt 

Cult, 

1097 

6-9 

7.9 

- 

it 

C.L. 

it 

it 

1098 

6-9 

8.1 

8.0 

Falher 

C.L. 

Gr ,Tr. 

Sod. 

1054 

0-5 

12.2 

u 

C.L. 

•W 

it 

1055 

0-5 

12.2 

12.2 

tt 

C.L. 

« 

Cult. 

1060 

0-5 

10.2 

- 

t» 

C.L. 

it 

it 

1061 

0-5 

10.4 

10,3 

tt 

Si.L. 

ti 

Sod. 

1056 

5-9 

9.7 

- 

w 

Si.L  • 

ft 

it 

1057 

5-9 

10.0 

9.9 

tt 

SI.L. 

h 

Cult. 

1062 

5-9 

9.9 

mm 

tt 

SI.L. 

» 

n 

1062A 

5-9 

9.1 

9.5 

Hines  Creek- 

C.L. 

Gr . Tr . 

Sod. 

1124 

0-8 

15,4 

— 

South  EoSt 

C  *L . 

tt 

tt 

1125 

0-8 

14.3 

14.9 

it 

C.L. 

ft 

Cult. 

1129 

0-8 

14.6 

- 

tt 

C.L. 

ti 

it 

1130 

0-8 

13. Q 

14.2 

tt 

C. 

it 

Sod. 

1126 

8-14 

7,7 

- 

tt 

C. 

tt 

'! 

1127 

8-14 

7.7 

7.7 

tt 

c. 

t» 

Cult. 

1131 

8-14 

7.8 

- 

a 

c. 

tf 

ft 

1132 

8-14 

7.8 

7.8 

Kenzie 

SI.L. 

Gr. 

Sod. 

1045 

0-8 

16.3 

_ 

ft 

Si.L. 

n 

tt 

1046 

0-8 

15,9 

16.1 

ft 

SI.L. 

tt 

Cult, 
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0-8 

11.6 

- 

tt 

Si.L. 

tt 

tt 
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0-8 

11.5 

11.6 

tt 

C. 

tt 
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- 
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C. 

ft 
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10.2 
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C. 

tt 

Cult. 

1052 

9-21 

9.5 

69 

it 

w  • 

it 

tt 
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Si.L. 

Gr. 
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« 
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u 

4f 
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13.1 

13.1 

ft 

Si.L. 

tt 

Cult. 

1077 

0-8 

15.0 

- 

tt 

Si.L. 

ti 

tt 
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0-8 

15.4 

15.2 

tt 

Si.L. 

ft 

Sod. 

1073 

8-15 

9.9 

- 

tt 

Si.L. 

tt 

tt 

1074 

8-15 

9.1 

9.5 

it 

Si.L. 

it 

Cult. 

1079 

8-13 

6.9 

- 

« 

Si.L. 

tt 

tt 

1080 

8-13 

6.8 

6,9 
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The  C:N  Ratios  of  Virgin  and  Cultivated  Soils. 

The  carbonsnitrogen  ratios  were  determined  for 
the  soils  of  the  Peace  River  area  which  had  not  previously 
been  analyzed.  Tables  XIV  and  XVII  contain  these  ratios 
for  surface,  subsurface  and  subsoil  samples.  These  ratios 
were  worked  out  for  the  virgin  and  cultivated  soil  by 
using  the  figures  for  the  percentage  nitrogen  and  percentage 
organic  carbon  of  the  samples. 

General,  ly  the  carbon j nitrogen  ratios  of  both 
virgin  and  cultivated  soils  narrow  with  increased  depth, 
but  this  is  not  always  the  case. 

A  comparison  of  the  carbons nitrogen  ratios  of 
virgin  and  cultivated  soils  Is  shown  in  Table  XVII,  There 
is  a  general  tendency  towards  a  narrowing  of  the  ratio 
diie  to  cultivation.  In  four  out  of  five  eases  the  culti¬ 
vation  of  the  surface  soils  has  resulted  in  a  narrowing  of 
the  carbon : nitrogen  ratio.  The  average  carbons nitrogen 
ratio  for  surface  soil  was  found  to  be  13.5  for  virgin  and 
12.2  for  cultivated.  In  the  subsurface  four  out  of  five 
locations  showed  a  narrowing  of  the  carbon: nitrogen  ratio 
as  a  result  of  cultivation.  The  average  ratio  for  subsur¬ 
face  virgin  soil  was  9*3  as  compared  to  8.3  for  the  cultivated. 
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DISCUSSION  OP  RESULTS. 


Total  Sulphur# 

The  average  amount  of  sulphur  In  the  first  six  inches 
of  virgin  soil  was  shown  to  be  .046$  for  brown  soils,  .051$ 
for  dark  brown,  .077$  for  black,  .081$  for  black-gray  soils 
of  the  transition  zone,  .045$  for  gray-black  soils  of  the 
transition  zone,  and  .023$  for  gray  soils. 

In  the  second  six  inch  depth  the  average  sulphur 
content  of  the  virgin  soil  was  ,032$  In  the  case  of  brown  soil, 
*040$  in  dark  brown,  ,057 $  In  black,  .034$  In  black-gray  soils 
of  the  transition  zone,  .024$  In  gray-black  soils  of  the  transi¬ 
tion  zone,  and  .016$  In  gray  soils. 

The  gray  soils  would  seem  to  be  deficient  In  sulphur 
in  relation  to  the  soils  of  the  other  zones.  The  lack  of 
organic  matter  and  the  greater  amount  of  leaching  that  has 
taken  place  in  the  gray  soils  probably  accounts  for  their  lack 
of  sulphur.  Sulphates  are  readily  leached  out  of  the  soil, 

A  comparison  of  the  sulphur  content  of  subsoil 
samples  from  the  gray  wooded  soils  of  the  Peace  River  area 
and  those  of  the  area  west  and  southwest  of  Edmonton  was  made. 
The  average  percentage  sulphur  in  the  subsoil  of  the  gray  wooded 
samples  from  the  Peace  River  area  was  ,043$,  while  that  of  the 
samples  west  and  south  west  of  Edmonton  was  .017$, 

No  work  was  done  to  determine  the  amount  of  sulphur 
that  Is  available  to  the  plant  and  its  relation  to  the  sulphur 
content  of  the  soil.  The  available  sulphur  in  the  soil  may  be 

much  less  than  the  total  sulphur  and  many  soils  may  be  deficient 
available  sulphur  which  show  a  reasonably  high  total  sulphur 
content. 
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Comparison  of  the  sulphur  contents  of  adjacent  virgin 
and  cultivated  fields  showed  that  thirty- two  cultivated  fields 
from  widely  separated  points  in  Alberta,  Saskatchewan  and  Mani¬ 
toba  have  apparently  lost  sulphur  in  the  top  12  inches  of  the 
soil  in  amounts  varying  from  70  to  960  lbs.  per  acre.  Analysis 
of  the  soil  from  three  fields  showed  no  loss  or  gain  of  sulphur 
in  this  depth,  while  in  seven  cases  sulphur  gains  in  amounts 
varying  from  30  to  430  lbs  .  per  acre  were  found. 

In  one  location  information  is  avaihble  only  for 
the  top  six  inches  and  the  loss  of  sulphur  due  to  cultivation 
was  shown  to  be  670  lbs  .  per  acre. 

The  average  loss  of  sulphur  from  the  top  six  inches 
of  all  cultivated  brown  soils  analyzed  was  found  to  be  220  lbs, 
per  acre,  which  was  20$  of  the  original  sulphur  content.  The 
loss  shown  from  the  second  six  inches  was  98  lbs.  per  acre, 
or  14$  of  the  original. 

The  average  loss  from  the  top  six  inches  of  the  culti¬ 
vated  dark  brown  soil  samples  was  shown  to  be  81  lbs.  per  acre, 
or  about  6$  of  the  original  sulphur  content.  Results  for  the 
second  six  inch  depth  revealed  an  average  sulphur  loss  of  112 
lbs.  per  acre,  or  8$  of  the  original. 

In  the  cultivated  black  soils  a  loss  of  13$  of  sulphur 
was  recorded  in  the  top  six  inches,  or  190  lbs.  per  acre. 

Analysis  of  the  six  to  twelve  inch  depth  showed  a  loss  of  136 
lbs.,  or  15$  of  tne  original  sulphur  content. 

Analysis  of  the  surface  six  inches  of  black-gray 
soils  of  the  transition  zone  revealed  a  loss  of  2($  original 
sulphur  or  361  lbs.  per  acre  as  a  result  of  cultivation.  In  the 
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second  six  inch  depth  an  apparent  gain  of  sulphur  of  78  lbs.  per 
acre  was  obtained.  This  was  a  10$>  increase  over  the  original 
percentage  of  sulphur  present. 

The  average  loss  of  sulphur  from  the  top  six  inches 
of  cultivated  gray-black  soils  of  the  transition  zone  was  found 
to  be  193  lbs.  per  acre,  or  22 %9  of  the  original  content. 

A  loss  of  80  lbs.  per  acre  or  14$  of  the  original  was  determined 
in  the  second  six  inch  depth. 

The  cultivated  gray  soils  showed  a  loss  of  21%  of 
original  sulphur  or  137  lbs.  per  acre  in  the  surface  six  inches. 
A  loss  of  27  lbs.  per  acre  or  3%  of  the  original  was  found  in 
the  six  to  twelve  inch  depth. 

Below  the  second  horizon  composite  samples  were  not 
obtained.  The  apparent  losses  or  gains  found  below  the  twelve 
inch  depth  were  considered  to  have  resulted  more  from  soil 
variation  than  from  cultivation  and  the  results  were  not 
included  in  the  six  inch  depth  basis  analysis. 

In  many  cases  the  sulphur  content  of  the  subsoil  was 
found  to  be -higher  than  thatfc  of  the  corresponding  subsurface 
soil.  Sulphates  are  quite  soluble  and  it  is  possible  that 
leaching  of  sulphates  would  account  for  this. 

Nitrogen  and  Organic  Carbon. 

The  highest  nitrogen  and  organic  carbon  results  were 
found  in  the  forest  litter  and  virgin  surface  soils.  Surface 
samples  showed  greater  amounts  of  nitrogen  and  organic  carbon 
than  were  found  in  the  subsurface  and  subsoil. 
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In  the  surface  soil,  where  virgin  and  adjacent 
cultivated  soils  were  analyzed,  the  cultivated  soirs  showed  a 
nitrogen  and  organic  carbon  loss  in  four  out  of  five  cases. 

An  apparent  gain  was  found  in  both  cases  in  the  same  soil* 

In  the  case  of  nitrogen,  Caldwell  et  al  (o)  point  out 
that  there  are  four  main  agencies  responsible  for  losses  of 
this  element,  They  ares  Crop  removal,  leaching,  erosion  (both 
wind  and  water),  and  volatilization. 

Organic  matter  was  calculated  from  the  organic 
carbon  results.  A  direct  relationship  is  found  between  organic 
carbon  and  organic  matter.  Caldwell  et  al  (5)  found  that  losses 
of  organic  (natter  may  be  largely  attributed  to  bacterial  action, 
though  soil  drifting  can  also  have  a  decidedly  deleterious 
effect. 

Although  little  information  is  available  here,  the 
general  narrowing  of  the  carbon: nitrogen  ratios  in  the  cultivated 
samples  indicates  that  carbon  is  lost  from  the  soil  at  a  greater 
rate  than  nitrogen.  This  is  in  accord  with  the  work  of 
Caldwell  et  al  (5).  The  wide  carbon ;ni trogen  ratios  of  surface 
layer  of  these  soils  can  partially  be  accounted  for  by  the 
fact  that  some  of  the  organic  matter,  so  determined,  is  in  the 
form  of  small  pieces  of  woody  material  and  other  slightly  decom¬ 
posed  debris. 
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SUMMARY • 


Total  sulphur,  nitrogen  and  organic  carbon  have  been 
determined  on  some  virgin  and  cultivated  western  Canada  prairie 
province  soils.  Organic  matter  was  calculated  from  organic 
carbon  for  some  of  these  samples  and  carbon: nitrogen  ratios 
have  been  determined  from  the  per  cent  organic  carbon  and  per 
cent  nitrogen  for  these  samples. 

Sulphur* 

Soil  samples  from  fifty-three  locations  in  western 
Canada  were  analyzed  for  sulphur.  These  soils  represent  the 
five  major  soil  zones,  the  brown,  dark  brown,  black,  transition 
and  gray  soil  zoras. 

The  average  original  sulphur  content  of  the  surface 
six  inches  of  soil  was  found  to  be  .046$  for  brown  soils,  .061$ 
for  dark  brown,  .077$  for  black,  .081$  for  black- gray  soils  of 
the  transition  zone,  .043$  for  gray-black  soils  of  the  transi¬ 
tion  zone,  and  .023$  for  gray  soils. 

The  average  original  sulphur  content  of  the  six  to 
twelve  inch  depth  of  these  soils  was  shown  to  be  .032$  for  brown 
soils,  .040$  for  dark  brown,  #057$  for  black,  ,034$  for  black- 
gray  soils  of  the  transition  zone,  .024$  for  gray-black  soils 
of  the  transition  zone,  and  .016$  for  gray  soils. 

Analyses  of  thirty- two  out  of  forty- two  cultivated 
fields  have  shown  sulphur  losses.  On  the  average,  the  sulphur 
losses  as  calculated  for  the  cultivated  as  compared  to  virgin  soil 
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In  the  surface  six  inches  are  20$  or  220  lbs.  per  acre  for  brown 
soil,  6$  or  81  lbs.  per  acre  for  dark  brown,  13$  or  190  lbs, 
per  acre  for  black,  20$,  or  361  lbs.  per  acre  for  black- gray 
soils  of  the  transition  zone,  22$  or  193  lbs.  per  acre  for 
gray-black  soils  of  the  transition  zone,  and  27$  or  137  lbs.  per 
acre  for  gray  soils. 

Analyses  of  the  six  to  twelve  inch  depth  show  sulphur 
losses  of  the  cultivated  as  compared  to  the  virgin  soil  to  be 
14$  or  98  lbs,  per  acre  for  brown  soil,  8$  or  112  lbs.  per  acre 
for  dark  brown,  15$  or  186  lbs.  per  acre  for  black,  10$  or  78 
lbs.  per  acre  for  black- gray  soils  of  the  transition  zone,  14$ 
or  80  lbs.  per  acre  for  gray-black  soils  of  the  transition  zone, 
and  3$  or  27  lbs.  per  acre  for  gray  soils. 

Results  indicate  that  a  straight  grain  and  fallow 
system  of  cultivation  has  not  maintained  the  sulphur  content 
of  these  prairie  province  soils. 

Nitrogen  and  Organic  Carbon, 

Nitrogen  and  organic  carbon  were  determined  for 
soil  from  fifteen  locations  in  the  Peace  River  area.  These 
soils  were  all  obtained  in  the  gray  soil  zone  and  gray-black 
and  black- gray  soils  of  the  transition  zone. 

Analysis  of  soil  from  the  cultivated  fields  showed 
an  average  loss  of  both  nitrogen  and  organic  carbon  as  compared 
to  the  virgin  soil.  The  average  nitrogen  loss  in  the  surface 
soil  was  2,868  lbs.  per  acre,  which  was  26$  of  the  soil*s 
original  content.  Results  of  the  analyses  of  subsurface  soils 
showed  the  average  nitrogen  loss  to  be  2  00  lbs.  per  acre  or  1$ 
of  the  original. 
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Determinations  of  organic  carbon  showed  an  average 
loss  in  the  surface  soil  of  38,380  lbs.  per  acre,  which  was  33$ 
of  the  original.  In  the  subsurface  the  average  organic  carbon 
loss  was  found  to  be  2,150  lbs.  per  acre,  which  was  11$  of  the 
soilfs  original  content. 

A  straight  grain  and  fallow  system  of  cultivation 
apparently  has  not  maintained  the  nitrogen  or  organic  matter 

in  these  soils. 

C:N  Ratios. 

The  carbon s nitrogen  ratios  were  determined  for  soil 
from  fifteen  locations  in  the  Peace  River  area.  In  all  cases 
the  carbon! nitrogen  ratio  was  narrower  in  the  subsurface  and 
subsoil  than  in  the  corresponding  surface  sample  in  both  virgin 
and  cultivated  soils. 

Cultivation  lias  resulted  In  a  narrower  carbon: nitrogen 
ratio  in  the  surface  horizon  of  four  out  of  five  cultivated 
soils.  The  average  ratio  for  surface  virgin  soil  was  13.5, 
while  that  of  surface  cultivated  was  12.2.  In  the  subsurface 
virgin  soil  showed  a  carbons nitrogen  ratio  of  9.3,  while  that 
of  cultivated  soil  was  8.3. 
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